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BLOOD FIBRINOGEN IN MYOCARDIAL INFARCTION 


LAWRENCE MEYERS, M.D. 
NEW YORK 


WO COMPONENTS of the blood proteins, prothrombin and 

fibrinogen, are affected in the regeneration and destruction of tissue. 
Whipple and his associates! showed that injury to hepatic tissue or hepa- 
tectomy will reduce the fibrinogen content of the blood. On the other 
hand, “injury or inflammation of tissues is the most powerful stimulus to 
fibrinogen production.”? Fibrinogen and prothrombin are essential ele- 
ments required for the clotting of blood which occurs at the site of any 
njury. 

In a previous publication, it was shown that in cases of acute myo- 
-ardial infarction the prothrombin time becomes shortened.* As the 
njured area heals, the clotting time returns to normal. The present 
nvestigation dealt with another of the blood proteins, the plasma 
fibrinogen, in an effort to determine whether similar changes occur in 
such cases. 

MATERIALS AND METHODS 


Twenty-eight patients with acute myocardial infarction were studied. Plasma 
fibrinogen was determined for each patient two or three times a week. Although 
many of the usual methods for analysis of fibrinogen are subject to error, the 
procedure in which the fibrin clot is digested and nesslerized is a valid and ac- 
ceptable means of determination in the opinion of most biochemists.4 The 
established normal values range from 0.2 to 0.4 Gm. per hundred cubic centi- 
meters. As a check on this method, determinations were made for a normal sub- 
ject for four months. During this time his values for fibrinogen varied from 0.2 
to 0.3 Gm. 


From the Division of Cardiology, Department of Medicine, New York Post- 
Graduate Medical School and Hospital. 


1. Whipple, G. W.; Smith, H. P., and Belt, A. E.: Am. J. Physiol. 52:72, 
1920. 


2. Everett, M. R.: Medical Biochemistry, ed. 2, New York, Paul B. 
Hoeber, Inc., 1946, p. 70. 


3. Meyers, L., and Poindexter, C. A.: Am. Heart J. 31:27, 1946. 


4. Hawk, P. B., and Bergeim, O.: Practical Physical Chemistry, ed. 11, 
Philadelphia, P. Blakiston’s Son & Co., 1937, p. 453. 
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RESULTS 


In all instances in which a definite myocardial infarction could be 
demonstrated by electrocardiographic examination and clinical observa- 
‘tion, the value for plasma fibrinogen increased. It paralleled the sedimen- 
tation rate fairly closely (chart). The more extensive the infarction, as 
judged by chemical and laboratory observations, the greater the amount 
of fibrinogen demonstrated in the blood. When the presence of an in- 
farction was equivocal and no change was seen in the sedimentation rate, 


the fibrinogen level was not abnormal. 
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Chart showing average of weekly determinations of plasma fibrinogen and 
sedimentation rate. The dotted line indicates the value for fibrinogen and the 
unbroken line the sedimentation rate. The broken line bounds the normal range 
for fibrinogen. Standard deviation of values for fibrinogen was 0.06, and for 
the sedimentation rate it was 6.7. 


The plasma fibrinogen value failed to return to normal during the 
period of observation for all patients who recovered. This failure to 
reach normalcy may be ascribed to the fact that these studies could not 
be pursued after the patients were discharged from the hospital. In 
general, however, the trend of the plasma fibrinogen level was down- 


ward at the time of discharge. 

In 2 patients given. dicumarol, the values for fibrinogen were main- 
tained at an elevated level during the active phase of infarction, in spite 
of the increase in the prothrombin time. 
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CONCLUSIONS 


1. Plasma fibrinogen increases at the time of the initial injury to 
muscle and remains elevated during the peried of healing of the in- 
farcted area. 

2. The classic period of five to six weeks of rest does not correspond 
with the cessation of healing activity of the infarction in every instance. 
[his disparity is revealed by the presence of an increased amount of 
fibrinogen in the blood after that period. At times, the plasma fibrinogen 
may return to normal as early as three or four weeks after the infarction. 

3. Fibrinogen levels roughly parallel the sedimentation rate. 

4. The plasma fibrinogen is not affected by dicumarol therapy, an 
ndication that it may be a valuable test to determine activity of the 
nfarction even in the face of anticoagulant therapy. 

This investigation indicates that in the absence of complicating factors 
he blood protein fractions, fibrinogen and prothrombin, may be an ex- 
cellent mirror of the injury to cardiac muscle and may serve as an index 
f the progress of the reparative process. Subsequent investigations along 
hese lines may disclose whether an increase in these protein fractions 
nay so enhance the clotting power of the blood as to produce further 
irombotic phenomena within and at distant points from the heart. 


303 East Twentieth Street, at Second Avenue (3). 














TROPICAL EOSINOPHILIC ASTHMA 
Report of Two Cases 


ISRAEL FOND, M.D. 
AND 


PAOLO RAVENNA, M.D. 
CHICAGO 


F THE many diseases contracted by Americans in distant countries, 

tropical eosinophilic asthma seems to be the least known, as only 
3 cases have been reported. The subject of this study is a brief descrip- 
tion of the disease and a report of 2 additional cases in which the condi- 
tion had been treated as bronchial asthma for years and in which recov- 
ery occurred a few days after specific treatment with neoarsphenamin« 
U.S. P. 


DEFINITION 


Tropical eosinophilic asthma is a disease of tropical and semitropical 
regions. It is characterized by chronic bronchitis with nonseasonal noc- 
turnal paroxysmal cough, with dyspnea, leukocytosis and high eosino- 
philia. This disease has been described under various names.* We suggest 


From the section on medicine of the Outpatient Treatment Department, 
Veterans Administration, Regional Office, and the Department of Medicine, 
Northwestern School of Medicine, and the University of Illinois College of Medi- 
cine. 

Published with the permission of the Chief Medical Director, Department 
of Medicine, Veterans Administration, who assumes no responsibility for the 
opinions expressed or the conclusions drawn by the authors. 

1. (a) Hirst, W. R., and McCann, W. J.: Tropical Eosinophilia, U. S. 
Nav. M. Bull. 44:1277 (Jan.) 1945. (6) Irwin, J. W.: Tropical Eosinophilia, 
Ann. Int. Med. 25:329 (Aug.) 1946. 

2. (a) Weingarten, R. J.: Tropical Eosinophilia, Lancet 1:103 (Jan. 23) 
1943. (6) Gupta, S. P.: Eosinophilic Lung—Report of Four Cases, J. Indian M. A. 
14:102 (Feb. 3) 1945. (c¢) Hodes, P. J., and Wood, F. C.: Eosinophilic Lung, 
Am. J. M. Sc. 210:288 (Sept.) 1945. (d) de Lange, C. D.; Anguillosis en het 
ziektebeeld van de “‘idiopathische Hypereosinophilie,” Geneesk. tijdschr. v. Nederl.- 
Indié 67:673, 1928; cited by van der Sar.2® (e) Viswanathan, R.: Pulmonary 
Eosinophilosis, Indian M. Gaz. 80:392 (Aug.) 1945. (f) Patel, N. D.: Benign 
Eosinophilia with Pulmonary Shadows, Indian Physician 4:93 (May) 1945. (g) 
Soysa, E., and Jayawardewa, M. D. S.: Pulmonary Acariasis: A Possible Cause 
of Asthma, Brit. M. J. 1:1 (Jan. 6) 1945. (h) van der Sar, A.: Pulmonary 
Acariasis: Its Relationship to Eosinophil Lung and Léffler’s Syndrome, Am. Rev. 
Tuberc. 53:440 (May) 1946. 
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the name tropical eosinophilic asthma because it emphasizes the main 
morbid manifestations. 


' 


HISTORY AND GEOGRAPHIC DISTRIBUTION 


Tropical eosinophilic asthma was first described by Weingarten** in 
India in 1943. Since then it has been recognized as a common disease in 
that country. Its presence was observed in Ceylon,* the East Indies,® 
Cuba,2" the Dutch West Indies, Peru’? and Africa.* The disease has 
been reported in British military personnel returned from endemic areas.® 

Its first occurrence in an American returning from overseas service 
was described by Hirst and McCann! and 2 additional cases were re- 
yorted by Irwin?; all 3 cases included a record of military service in the 
south Pacific area. 


ETIOLOGIC ASPECTS 


The etiology is unknown. There is no relation between tropical eosin- 
ophilic asthma and syphilis,?* and it is not likely that the disease may be 
‘aused by other spirochetes (bronchial spirochetosis) because penicillin 
has no effect on its course. 

In India and other countries, mites were observed in the sputum of 
many patients with the disease’; in other areas microfilariae were seen 
in the lymph nodes of some patients’! or Strongyloides stercoralis was 
found in the sputum.*4 
3. Gupta.2> Hodes and Wood.2¢ Viswanathan.2¢ Patel.2f 
4. (a) Carter, H. F., and D’Abrera, V. St. E.: Mites (Acarina): A Probable 
Factor in the Aetiology of Spasmodic Bronchitis and Asthma Associated with 
High Eosinophilia, Tr. Roy. Soc. Trop. Med. & Hyg. 39:373 (April) 1946. 
(b) Soysa and Jayawardewa.2& 

5. Meyers, F. M., and Kouwenaar, W.: Over hypereosinophilie en over een 
merkwandige vorm van filariasis, Geneesk. tijdschr. v. Nederl.-Indié 79:853 
(April 4) 1939; cited by van der Sar.25 

6. van der Sar, A., and Hartz, H.: Syndrome, Tropical Eosinophilia and 
Microfilaria, Am. J. Trop. Med. 25:83 (March) 1945. de Lange.24 van der Sar.2b 

7. Merino, C.: Eosinofilia tropical: Observationes clinicas y hematologicas, 
Gac. méd., Lima 2:93 (Sept.) 1945. 

8. (a) Wilson, H. T. H.: Tropical Eosinophilia in East Africa, Brit. M. J. 
1:801 (June 7) 1947. (b) Hunter, E. A.: A Case of Tropical Eosinophilia (Wein- 
garten’s Syndrome), ibid. 1:877 (June 8) 1946. (c¢) Parsons-Smith, B. G.: 
Tropical Eosinophilia, Lancet 1:433 (April 1) 1944. 

9. Apley, J., and Grant, G. H.: Tropical Eosinophilia as Seen in England, 
Lancet 1:812 (June 30) 1945. Hunter.8> Parsons-Smith.8¢ 

10. Carter, H. F.; Wedd, G., and D’Abrera, V. St. E.: The Occurrence 
of Mites (Acarina) in Human Sputum and Their Possible Significance, Indian 
M. Gaz. 79:163 (April) 1944. Soysa and Jayawardewa.2 van der Sar.24 Carter 
and D’Abrera.4@ 

11. Meyers and Kouwenaar.5 van der Sar and Hartz.6 
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As one might anticipate with a tropical disease, intéstinal parasites 
(Ancylostoma duodenale, ascaris, Trichuris trichuria, Blastocystis hominis 
and Trichomonas fecalis) were demonstrated in many patients. Yet the 
elimination of these infestations seems ineffective in the control of tropi- 
cal eosinophilic asthma.** 

CLINICAL PICTURE 


The onset is gradual with malaise, low grade fever, loss of weight 
and paroxysmal coughing and wheezing, worse at night or the early 
morning. A “musical chest” and, sometimes, a palpable spleen are the 
only findings. After a few weeks, the temperature returns to normal, the 
loss of weight ceases and the spleen is no longer palpable. However, 
paroxysmal coughing and wheezing persist for years without much varia- 
tion. The initial acute febrile stage may not always be present or recog- 
nized. 

The course is chronic and is known to last several years, without ap- 
preciable changes in symptoms. Spontaneous recovery or complications 
have not been described. 


RESULTS OF LABORATORY STUDIES 


The erythrocyte count and the hemoglobin concentration are with- 
in normal limits. Leukocytosis and eosinophilia appear early and persist 
indefinitely. The leukocyte count may be as high as 64,000, with up to 
84 per cent eosinophils.** It is of interest that the leukocytosis is caused 
chiefly by the increase in eosinophils (see fig. 1 

Bone marrow is generally active, with normal megakaryocytes, ery- 
thropoiesis and leukopoiesis except for a great prevalence of elements 
of the eosinophilic series and the presence of some large eosinophilic 
myelocytes and metamyelocytes. 

In uncomplicated cases the Kahn reaction of the blood is negative. 
Results for the cold agglutination test were reported positive at levels of 
1:8 to 1: 1,024 in 90 per cent of cases.*° 

Sputum is usually scanty and seromucous. Eosinophils may be present 
in high percentages. 

Roentgenograms of the chest in early cases show a diffuse, fine 
mottling of the pulmonary fields, which resembles miliary tuberculosis 
and disappears after three to four weeks.** In late cases, a widening of 
the bronchial shadows may be seen, a sign identical to that observed in 
chronic bronchitis and bronchial asthma. Often the roentgenographic 
picture of the chest is normal. 


TREATMENT 


In tropical eosinophilic asthma, ephedrine, epinephrine and amino- 
phylline give only temporary relief. Specific treatment consists of the 
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administration of arsenicals. Neoarsphenamine is given intravenously in 
increasing doses for a total of five injections, at five day intervals. The 
usual schedule is 0.15, 0.30, 0.45 and 0.45 Gm. Oxyphenarsine hydro- 
chloride U.S.P. (“mapharsen”) has been used in proportionately lower 
doses. 

Oral administration of arsenicals has been employed successfully.? 
Carbarsone U.S.P. is given in doses of 0.25 Gm. twice or thrice daily for 
. total of 5 Gm.; acetarsone N. F. (“stovarsol”) is given in the same 
lose. The course is repeated after a ten day interval. Some patients, 
however, failed to respond to arsenicals given orally, but recovered after 
treatment with neoarsphenamine.!* 

The effect of treatment is prompt and typical. There is an exacer- 
sation of symptoms a few days after the beginning of treatment, and the 
patients complain of increased dyspnea and cough for several nights. 
Concurrently, the leukocyte count and the number of eosinophils show a 
urther increase. In the second week of treatment the symptoms rapidly 
ubside, with the patients feeling much better or well and able to get 
long without symptomatic treatment. Within two or three wecks 
linical recovery is complete. Leukocytosis and eosinophilia decline slowly 
but steadily. The levels return to near normal in two to four months. 

Recurrences (or reinfections?) were described in countries where the 
lisease is endemic. None have been reported as yet in countries where 
the disease is not endemic. 

DIAGNOSIS 


Tropical eosinophilic asthma should be suspected whenever a patient 
who has returned from tropical regions complains of chronic paroxysmal 
cough with dyspnea and his blood shows leukocytosis with great eosin- 
ophilia. The diagnosis is confirmed by the aggravation of symptoms 
when arsenic is given and the prompt recovery following completion of 
treatment. 

In the early acute stage the presence of eosinophilia will help in dif- 
ferentiation of the disease from miliary tuberculosis. The only con- 
dition that might be confused with tropical eosinophilic asthma is the 
Loffler syndrome (eosinophilic pneumonopathy), because transitory 
pulmonary infiltrations, eosinophilia and slight fever are present in 
both diseases.‘ However, the leukocytosis is only slight or absent in 
Loffler’s syndrome. The relative eosinophilia (percentage of eosinophils 
in the differential count) may be equally high in both diseases, but the 


12. Weingarten.2@ Patel.2f Soysa and Jayawardewa.2& van der Sar.2h Carter 
and D’Abrera.4@ 

13. Irwin.1> Merino.7 Parsons-Smith.8¢ 

14. Léffler, W.: Die fliichtigen Lungeninfiltrate mit Eosinophilie, Schweiz. 
med. Wchnschr. 66:1069 (Nov. 7) 1936. 
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absolute eosinophilia (number of eosinophils per cubic millimeter) is 
much greater in tropical eosinophilic asthma. The entire course of the 
Loffler syndrome is run in a few days, while tropical eosinophilic asthma 
may last for years. The Léffler syndrome is manifested by extensive 
roentgenographic changes and slight pulmonary signs and symptoms. 
The opposite is true of tropical eosinophilic asthma. Thus, Léoffler’s 
syndrome simulates pulmonary tuberculosis, while tropical eosinophilic 
asthma suggests bronchial asthma. 

Eosinophilic leukemia is excluded on the morphologic appearance 
of the peripheral blood and the bone marrow and the lack of the general 
manifestations of leukemia. 


REPORT OF CASES 


Case 1.—This patient enlisted in the United States Marine Corps in 1941 
at the age of 19 years. He served in the Samoa Islands for two and a half years 
and later in Guam. In June 1945, he reported to sick call complaining of short- 
ness of breath which had begun shortly after his arrival in Guam. Leukocytosis 
(12,180 cells) with 48 per cent eosinophils was found. The roentgenogram of the 
chest revealed a slight accentuation of the bronchovesicular shadows bilaterally. 
The diagnosis of bronchial asthma was made, and symptomatic treatment was 
given. In December 1945, the patient was discharged from the service. He con- 
tinued to have attacks of coughing and dyspnea, especially at night. However, he 
did not seek medical attention until May 1946, when he reported to the out- 
patient department of the Veterans Administration Regional Office, in Chicago, 
where he was given ephedrine and ‘‘amytal.”’ In October 1946, he was trans- 
ferred to the allergy clinic, where he was first seen by one of us (I. F.). He still 
complained of dyspnea and cough, especially at night. 

His family history was not contributory and included no allergic diseases. 
He appeared to be a well developed, well nourished, rather pale young white man. 
No cyanosis or dyspnea was present. The lungs were resonant with normal respi- 
ratory sounds except for scattered musical rales which cleared on coughing. The 
heart showed no abnormalities. 


Laboratory Findings—On November 26, the leukocyte count showed 19,000 
cells per cubic millimeter, with 25 per cent neutrophils, 19 per cent lymphocytes 
and 56 per cent eosinophils. On several occasions thereafter the leukocyte count 
varied from 16,600 to 24,000, with 41 to 56 per cent eosinophils (see fig. 1). 
The sternal puncture performed in June 1947 (P. R.) showed normal ery- 
thropoiesis and megakaryocytes. Granulopoiesis was normal except for a great 
prevalence of eosinophilic cells in all stages of maturation. Many of the eosinophilic 
cells were larger than normal. The urine was normal; the sputum showed no 
acid-fast bacteria or parasites; 40 per cent of the leukocytes in the sputum were 
eosinophils. On repeated examinations, the stool showed no parasites, ova or pro- 
tozoa. The duodenal drainage contained no parasites. 

No abnormalities were seen on repeated roentgenographic examinations of 
the chest. 

Routine cutaneous tests showed positive reaction to blackberries, shrimp, 
house dust, feathers, wool and cattle dander. Desensitization with house dust and 
catarrhal vaccine was then carried out between December 1946 and June 1947, 
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supplemented by the administration of ephedrine, “amytal’ and epinephrine 
inhalations. There was no subjective or objective change in the patient’s general 
condition until the end of June. 

On June 23, 0.15 Gm. of neoarsphenamine was given intravenously, followed 
by one injection of 0.30 Gm. and three injections of 0.45 Gm. at five day 
intervals. Two days after the administration of the second dose of neoarsphena- 
mine, the asthma became much severer and the patient had to use epinephrine 

r five or six nights in succession. A last attack of asthma, slight this time, oc- 
irred on July 9. After the last injection of neoarsphenamine on July 11 he 
came completely asymptomatic and has remained so to the time of writing. 
His blood count on October 15 showed 7,600 leukocytes with 5 per cent eosinophils. 


Figure 1 represents a summary of significant observations in this case. 
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Fig. 1.—Chart summarizing significant observations on a patient (case 1) 


vith tropical eosinophilic asthma. 


Case 2.—The patient enlisted in the United States Marine Corps in Janu- 
ry 1942 at 22 years of age. He served in the Samoa Islands for sixteen months, 

then in other islands of the south Pacific and in Hawaii. In July 1944, he landed 
n Guam and two weeks later he began to complain of cough and dyspnea in 
the evening and during the night. Leukocytosis (18,800 cells), with 26 per cent 
eosinophils, was recorded. The roentgenogram of the chest was interpreted as 
showing nothing abnormal. A diagnosis of bronchial asthma was made. After 
prolonged hospitalization in various naval medical installations, the patient was 
separated from the service in June 1945. 

After discharge he continued to cough and wheeze, especially at night. He 
used a patent medicine for relief of his “asthmatic attacks.” In December 1946, 
he reported to the outpatient department of the Chicago Regional Office of the 
Veterans Administration, where he was first seen by one of us (I. F.). 

He gave a history of hay fever and asthma on both paternal and maternal 
sides. On physical examination he appeared as a well developed, well nourished 
white man. The pulse, temperature and respiratory rate were normal. The con- 
figuration and expansion of the chest were normal. The lungs were resonant, and 
the respiratory sounds were normal. No wheezes or rales were heard at the time of 
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the first examination but were noticed repeatedly on subsequent visits to the 
clinic. 

Results of Laboratory Studies—In December 1946, the leukocyte count was 
11,500, with 54 per cent neutrophils, 13 per cent lymphocytes and 33 per cent 
eosinophils. Several blood counts between that date and the end of June 1947 
showed a variation in the leukocyte count of 14,000 to 18,000 cells, with 15 to 37 
per cent eosinophils. The sternal puncture performed at the end of June 1947 
(P. R.) revealed no abnormality except for deviation of granulopoiesis toward 
the eosinophilic series, with many eosinophilic myelocytes and metamyelocytes. 
Giant eosinophilic myelocytes were occasionally encountered. Some eosinophilic 
cells had relatively few granules. 

The electrocardiogram and the basal metabolic rate were within normal 
limits. No abnormalities were demonstrated in the urine or in the sputum, except 
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Fig. 2.—Chart summarizing data on a patient (case 2) with tropical 
eosinophilic asthma. 


that the latter showed up to 40 per cent eosinophils. Repeated examinations of 
the feces and of the duodenal drainage manifested no parasites, protozoa or eggs. 
On several occasions the roentgenograms of the chest were reported normal. 

Intradermal tests gave positive reactions to house dust, feathers, wheat, 
kidney beans, garlic, yeast, wool, buckwheat and rice. Desensitization was 
then carried out between January and June 1947 and was supplemented by the 
administration of ephedrine and “amytal” and the elimination of foods to which 
the patient showed positive cutaneous reactions. However, the patient continued 
to have nocturnal asthmatic attacks. 

Between July 1 and July 5, 2,400,000 units of penicillin was administered 
in doses of 300,000 units (Romanski formula) twice daily. There was no im- 
mediate aggravation of symptoms nor any change in the blood picture. The 
patient stated he felt a little better for a few days, but by July 25 his condition 
was the same as before. Then neoarsphenamine was given in a dose of 0.15 Gm., 
followed by one of 0.30 Gm. and three injections of 0.45 Gm. each, at five day in- 
tervals. On August 13 the last dose was given. The institution of arsenical treat- 
ment was followed by an aggravation of symptoms lasting a few days. After the 
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treatment, was completed, the patient became completely asymptomatic, and when 
last seen, in January 1948, he was well and his leukocyte count was 7,250, with 9 


per cent eosinophils. 
Figure 2 shows the salient features of this case. 


COMMENT 


The cases reported represent typical examples of tropical eosinophilic 
isthma, showing the long duration and ease of confusion with bron- 
chial asthma; in both cases the latter diagnosis had been made by various 
physicians in different hospitals and clinics throughout treatment. In 
neither case was there a history of acute febrile onset. 

It cannot be decided whether tropical eosinophilic asthma should be 

onsidered as a single disease or as a syndrome caused by various etio- 
logic agents. The specific response to arsenicals suggests a single etiologic 
igent, though of the many parasites so far recorded in these cases none 
is known to be destroyed by arsenicals. 

It is possible that arsenic may not act as an anti-infective drug but 
nay directly depress the eosinophilia, as solution of potassium arsenite 
loes in cases of leukemia. If this assumption is made, the aggravation that 
iccompanies the commencement of treatment with arsenicals might then 
be caused by a massive destruction of eosinophils with release of histamine 

in which the eosinophils are particularly rich). However, we feel that 

the theory is not convincing, because the amount of arsenicals employed 
in the treatment of tropical eosinophilic asthma is small and the com- 
plete recovery precedes by months the return of the leukocyte count to 
normal. 

The relation of tropical eosinophilic asthma with the Loffler syn- 
drome merits further attention because the conditions have something in 
common, namely, the eosinophilia associated with respiratory disease, 
and the fact that infestations with various parasites were recorded in 
both diseases.!° It may be of interest to see whether Léffler’s syndrome 
is influenced by arsenical treatment. 

These are only a few of the many problems that should stimulate 
further investigation in the field of asthma. 


SUMMARY AND CONCLUSIONS 


Tropical eosinophilic asthma is a chronic disease manifested by par- 
oxysmal cough, dyspnea, massive eosinophilia and prompt response to 
treatment with arsenicals administered parenterally or by mouth. 


15. Hoff, A., and Hicks, H. M.: Transient Pulmonary Infiltration: A Case 
with Eosinophilia (L6ffler’s Syndrome) Associated with Amebiasis, Am. Rev. 
Tuberc. 45:194 (Feb.) 1942. Wright, D. O., and Gold, E. M.: Léffler’s Syn- 
drome Associated with Creeping Eruption (Cutaneous Helminthiasis), J. A. M. A. 
128:1082 (Aug. 11) 1945. 
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In this country, 5 cases of tropical eosinophilic asthma have been 
recorded, all in United States military personnel returned from the 
south Pacific area. This disease will probably be recognized outside the 
veteran population, because it is endemic in Cuba and other Caribbean 
islands. 

It is suggested that all cases of bronchial asthma associated with un- 
explained high eosinophilia be given a therapeutic trial with arsenicals, 
since tropical eosinophilic asthma may not be as rare in this country as 
it appears from the available reports in the literature. 

Nore.—Since this report was submitted for publication an additional 
case of tropical eosinophilic asthma has come to our attention. The 
leukocyte count was 20,700, with 43 per cent eosinophils. Treatment con- 
sisted of five injections of oxyphenarsine hydrochloride U.S.P. Three 
years later the patient was reexamined by us and he was well. The 
leukocyte and differential counts had returned to normal. 


1134 W. Pratt Boulevard (Dr. Fond). 
104 S. Michigan Avenue (Dr. Ravenna). 

















ORTHOSTATIC INFLUENCES ON THE DISTRIBUTION OF 
ATHEROMATOUS LESIONS IN THE CEREBRAL 
AND OTHER ARTERIES 


SIGMUND L. WILENS, M.D. 
NEW YORK 


THEROSCLEROTIC lesions containing intimal deposits of lipid or 

calcium occur characteristically only in those portions of the vascular 
system in which the blood pressure ordinarily is relatively high. Fibrous 
intimal thickenings sometimes found in sclerotic veins rarely contain 
either of these materials. Intimal lipid deposits are seldom found in the 
pulmonary arteries or in very small systemic arteries unless the blood 
pressure in these areas has been abnormally high. Lesions analogous to 
atheromatous plaques of arteries may form in the endocardium but only 
in those portions in which a high level of intracardiac pressure normally 
is developed, for example, in the aortic valve or the ventricular aspect of 
the anterior mitral valve leaflet. In coarctation of the isthmus of the 
aorta, atheromatous plaques are common proximal to and uncommon 
distal to the point of narrowing. 


These well established observations suggest that a threshold of hydro- 
static pressure may exist below which lipid-containing substances in 
colloidal form fail to penetrate the lining membrane of the vascular 
system. This threshold value must be considerably above the normal 
systolic pressure in the pulmonary arteries and somewhat below the 
normal systolic pressure of 120 to 130 mm. of mercury in the main sys- 
temic arteries. Above this hypothetic pressure threshold, the rate of pene- 
tration of lipid-containing substances may be directly proportional to the 
blood pressure since there is abundant evidence that hypertension facili- 
tates the formation of atherosclerotic lesions. 


The simplest, if not the most obvious, explanation for the manner in 
which blood pressure may promote the entrance of lipid-containing sub- 
stances into the arterial intima is that it provides a positive filtration 
pressure against a permeable endothelial surface. Two features of the 
atherosclerotic process are difficult to reconcile with this simple explana- 
tion. The lesions are discrete or focal in character, and, secondly, they 


From the Departments of Pathology, New York University College of Medi- 
cine and Bellevue Hospital. 
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are distributed unequally in various arteries throughout the body. If 
simple filtration of substances through the intimal surface impelled by 
the force of intra-arterial tension is the mechanism involved, one should 
expect (1) diffuse, uniform deposition of lipid or other substances and 
(2) equal involvement of all arteries by the process, since the blood 
pressure is generally stated to be fairly uniform in all the major arteries. 

An adequate explanation has been advanced for the collection of 
lipid, originally introduced into the intima in uniformly dispersed form, 
into discrete, localized deposits.1 This explanation supposes that through 
the impetus of the constant pulsations there is a gradual displacement of 
such lipid from the more mobile portions of the vessel until it converges 
on and collects at such intimal barriers as points of branching or the 
most firmly anchored and therefore least mobile portions of the artery 
wall. Furthermore, during periods of active resorption, lipid is probably 
withdrawn more rapidly from the more mobile areas. This explanation is 
supported by the observation that intimal plaques do, in fact, develop 
most frequently in the aorta at points of relative inelasticity and rigid 
attachment.! A number of other observers? have noted that plaques are 
most often found at securely anchored portions of other arteries. Mosch- 
cowitz,® in particular, has stressed this finding. 

Experimentally, this explanation has received additional support since 
it has been noted that in rabbits fed cholesterol this substance tends to 
concentrate at points in the arterial system that have been rendered im- 
mobile by the external application of silver cuffs.* While there is no direct 
proof that intraintimal convergence of lipid occurs, in no other fashion 
is it possible to relate long intimal streaks of lipid to the subsequent de- 
velopment of discrete plaques. According to the theory of intraintimal 
movement of lipid to immobile areas, such streaks represent deposits in 
the active process of coalescence and convergence. 

If the role of blood pressure in the pathogenesis of arteriosclerosis is 
to cause transudation into the intima of materials from which the de- 
posits in atheromatous plaques are subsequently derived, it is necessary to 





1. Wilens, S. L.: The Post Mortem Elasticity of the Adult Human Aorta: 
Its Relation to Age and to the Distribution of Intimal Atheromas, Am. J. Path. 
13:811-833, 1937. 

2. (a) Lauda, E.: Physiologische Druckschadigungen und Arteriosklerose 
der Duralgefasse, Beitr. z. path. Anat. u. z. allg. Path. 58:180-184, 1921. (6) 
Dow, D. R.: The Incidence of Arteriosclerosis in the Arteries of the Body, Brit. 
M. J. 2:162-163, 1925. (c) Moschocowitz, E.: The Cause of Arteriosclerosis, 
Am. J. M. Sc. 178: 244-267, 1929. 

3. Moschcowitz, E.: Vascular Sclerosis with Special Reference to Arteri- 
osclerosis, New York, Oxford University Press, 1942, pp. 129 and 130. 

4. Wilens, S. L.: The Distribution of Initial Atheromatous Lesions in the 
Arteries of Rabbits on High Cholesterol Diets, Am. J. Path. 18:63-77, 1942. 
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account for the unequal involvement of different arteries. It is the pur- 
pose of this report to suggest an explanation for this phenomenon. 


THE INFLUENCE OF BODY POSITION ON ARTERIAL BLOOD PRESSURE 


In recumbent positions of the body the major arteries constitute a 
horizontal system of tubes. The blood pressure throughout such a hori- 
zontal system does not vary greatly. In standing or sitting positions, how- 
ever, the major arteries become vertical systems of tubes in which the 
force of gravity must influence the blood pressure level developed by the 
force of ventricular contraction. The pressure resulting from the force of 
gravity may be of considerable magnitude. For example, the hydrostatic 
pressure at the bottom of an open vertical tube equal in length to a 
person 68 inches (173 cm.) tall is about 110 mm. of mercury, or almost 
as great as that developed by left ventricular contraction. The influence 
of gravity on blood pressure in various arteries is generally ignored. One 
reason for this is that most blood pressures are recorded from the brachial 
artery, at which point the position of the body does not greatly influence 
the measurements obtained. 


The effect of gravity on arterial blood flow is partly neutralized by a 
complex series of adjustments in circulation that occurs on changing 
body position. This includes alterations in arteriolar constriction or dilata- 
tion and in heart rate. These compensatory mechanisms maintain an 
adequate blood flow to the head and neck and prevent excessive blood 
flow to the dependent parts in the upright position. They may lessen the 
influence of gravity on arterial blood pressure but only to a slight extent. 
As long ago as 1895 Hill® noted that in dogs placed in upright positions 
the blood pressure in the femoral artery was much higher than that in the 
carotid artery. The evidence available indicates that this is also true in 
man. Best and Taylor® stated that the systolic blood pressure in the 
posterior tibial artery increases from 110 to 165 mm. of mercury on 
changing from the horizontal to the vertical position. Loman, Dameshek, 
Myerson and Goldman’ have recorded carotid and femoral arterial 
pressures by direct puncture in both recumbent and upright positions. 
They found a persistent, constant rise in femoral arterial pressure averag- 
ing 31 mm. of mercury and a persistent, constant fall in carotid arterial 


5. Hill, L.: The Influence of the Force of Gravity on the Circulation of the 
Blood, J. Physiol. 18: 15-53, 1895. 

6. Best, C. H., and Taylor, N. B.: The Physiological Basis of Medical 
Practice, ed. 4, Baltimore, Williams & Wilkins Company, 1945, p. 140. 

7. Loman, J.; Dameshek, W.; Myerson, A., and Goldman, D.: Effects of 
Alteration in Posture on the Intra-arterial Blood Pressure in Man: I. Pressure 


in the Carotid, Brachial and Femoral Arteries in Normal Subjects, Arch. Neurol. 
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pressure averaging 23 mm. in the head up position. Although the amount 
of change in blood pressure with alterations in position varied in different 
persons, it was within limits that might be attributed to the force of 
gravity. 

In addition to altered dynamics of blood flow, there are probably 
other factors that temper the effect of gravity on blood pressure in in- 
dividual arteries in the standing position. Pressure changes are probably 
not transmitted fully into extremely minute vessels or into branches that 
arise at sharp angles from main arteries. The formation of intimal plaques 
at the orifices of arteries may eventually reduce the influence of gravity 
on blood pressure in the further course of the vessel. 

The observations of Clark, Hooker and Weed® on pressure relation- 
ships within closed fluid systems with rigid or elastic walls placed in 
vertical or horizontal positions indicate that the elastic tissue of arteries 
must play an important role in this regard. They noted that when a 
closed system of tubes containing fluid was placed upright a level in this 
system could be found above which the pressure was less and below 
which it was greater than in the horizontal position. This level they 
designated as the “point of reference.” In closed fluid-filled systems with 
elastic walls the “point of reference” was situated at a higher level than 
in a system with rigid, unyielding walls. This finding suggests that one 
of the effects of arterial elastic tissue is to limit the fall in arterial blood 
pressure in the upper part of the body in the standing position. It may 
further be supposed that with advancing age and impairment of arterial 
elasticity alterations in blood pressure in the various arteries on standing 
may become greater in magnitude. Loman, Dameshek, Myerson and 
Goldman“ observed a greater persistent fall in pressure in the carotid 
artery in the head up position in persons with arteriosclerosis than in 
normal persons. 


The influence of gravity on blood pressure in standing or sitting posi- 
tions may therefore be variable in degree depending on alterations in 
blood flow, arterial structure and elasticity. Nevertheless, the direct 
measurements of Loman, Dameshek, Myerson and Goldman’ indicate 
that it is never completely abolished. The average person spends two 
thirds of each day in sitting or standing positions. One may conclude 
therefore that the arterial blood pressure is not usually uniform but is 
relatively high in the dependent portions and low in the superior por- 
tions of the arterial system. 


8. Clark, J. H.; Hooker, D. R., and Weed, L. H.: The Hydrostatic Factor 
in Venous Pressure Measurements, Am. J. Physiol. 109: 166-177, 1934. 
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RELATIONSHIP OF DISTRIBUTION OF ATHEROMATOUS LESIONS TO 
ARTERIAL BLOOD PRESSURE IN THE UPRIGHT POSITION 


If the rate of formation of atherosclerotic plaques increases with the 
blood pressure, the arteries in the lower portions of these vertical systems 
should be more extensively involved than those in the upper portions. It 
is conceded that at necropsy in individual instances atherosclerotic 
plaques appear to be dispersed at random and without pattern. Yet in 
any group of necropsies plaques are found more frequently, abundantly 
and consistently in certain arteries than in others. The distribution of 
atherosclerosis in various arteries as described by Dow?” conforms in the 
main with the general experience of others. 


Analysis of the distribution of these lesions reveals, with the exception 
of the coronary and cerebral arteries, a remarkable coincidence. Intimal 
plaque formation is common in the inferior and uncommon in the 
superior parts of the arterial systems as disposed in upright positions. 
Thus plaque formation is more common in the lower abdominal portion 
of the aorta than in the descending thoracic portion, more common in 
the iliac than in the subclavian or carotid arteries, more common in the 
femoral than in the axillary or brachial arteries and more common in the 
tibial and peroneal than in the radial arteries. There is probably rela- 
tively little orthostatic effect on coronary arterial blood pressure since 
these vessels are situated fairly close to the hypothetic “point of reference” 
in the upright position. Other factors must be primarily concerned in the 
frequent involvement of these arteries by atherosclerosis. 


RELATIONSHIP OF INTRACRANIAL CEREBROSPINAL FLUID PRESSURE TO 
CEREBRAL ARTERIAL BLOOD PRESSURE IN THE UPRIGHT POSITION 


The blood pressure in the cerebral arteries should be considerably 
lower in the standing than in the recumbent position. Yet these arteries, 
as is well known, are frequently altered by atherosclerosis. This exception 
would appear to invalidate any explanation for the distribution of 
atherosclerotic lesions based on the existence of a gradient of arterial 
pressure due to the force of gravity. 


There is, however, one distinctive feature about the main cerebral 
arteries. They are situated in the pia arachnoid membranes in an external 
fluid environment that is itself subject to considerable fluctuations in 
pressure in different body positions. According to Loman, Myerson and 
Goldman,® the pressure of cerebrospinal fluid in the cisterna magna de- 
creases by 450 to 550 mm. of water when the body is moved from the 


9. Loman, J.; Myerson, A., and Goldman, D.: Effects of Alterations in 
Posture on the Cerebrospinal Fluid Pressure, Arch. Neurol. & Psychiat. 33:1279- 
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recumbent to the upright sitting position. At the same time the pressure 
in the lumbar region is correspondingly increased. In 7 of 13 persons a 
negative cerebrospinal fluid pressure was found in the cisterna magna 
with the spinal column upright. Best and Taylor’ state that in the 
vertical position the pressure of cerebrospinal fluid is zero in the mid 
dorsal region and is below atmospheric pressure above this level. These 
changes in pressure are obviously to a large extent gravitational effects. 

The length of the column of cerebrospinal fluid from the base of the 
brain to the first sacral vertebra in the adult measures from 50 to 70 
cm., or the equivalent in pressure of 35 to 44 mm. of mercury. The col- 
umn of arterial blood from the heart to the base of the brain is only 20 
to 32 cm. in length, or the equivalent in pressure of 12 to 20 mm. of 
mercury. However, the “point of reference” in the vertically disposed 
arterial system extending from head to foot is probably somewhat below 
the level of the heart and this would lead to a greater fall in cerebral 
arterial blood pressure. Actual measurements of intracranial cerebral 
arterial pressure in man in the upright position are not available, but 
some indication of its range is obtained trom the data of Loman, Dame- 
shek, Myerson and Goldman.‘ When the upright position was assumed, a 
mean fall of 23 mm. of mercury in carotid arterial pressure at a point 
roughly two thirds to three fourths the distance from the heart to the base 
of the brain was found. The mean fall in cerebral arterial pressure in 
the vertical position due to gravity is therefore probably around 30 mm 

Thus it is seen that the fall in cerebrospinal fluid pressure outside the 
cerebral arteries almost invariably equals and usually exceeds the fall of 
blood pressure within these arteries when a change is made from the 
recumbent to the upright position. Cerebral arterial pressure in the latter 
position may be low in comparison to the arterial blood pressure else- 
where, but it is often proportionately increased in relation to its own 
environment within the cranial cavity because of the decrease in cerebro- 
spinal fluid pressure. A thick unyielding arterial wall might act as an ef- 
fective barrier against the differences in pressure within and without the 
vessel. The cerebral arteries are, however, unusually thin walled com- 
pared with other arteries. They are so thin walled, in fact, that intimal 
deposits of lipid are readily visible through the adventitia. 


RELATIONSHIP OF INTRACRANIAL CEREBROSPINAL FLUID AND 
CEREBRAL ARTERIAL BLOOD PRESSURE TO CEREBRAL 
ARTERIAL ATHEROSCLEROSIS 


Although the circumstances are different in the case of the cerebral 
arteries, the net result is the same as in other arteries. In sitting or stand- 
ing positions the effective cerebral arterial pressure is generally increased 


10. Best and Taylor,® p. 935. 
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rather than decreased because of the reduced cerebrospinal fluid pressure. 
If filtration of lipid-containing fluids through the intimal surfaces, im- 
pelled by hydrostatic pressure, is the initial source of the ultimate 
atheromatous deposits, then the cerebral arteries should be and are 
favored sites for atherosclerotic change. 

The degree of atherosclerosis in the cerebral arteries is more often at 
variance with that observed in the rest of the arterial system than is the 
case with any other single group of systemic arteries. Not infrequently 
atherosclerosis may be extreme throughout the body but absent in the 
cerebral arteries. Severe cerebral atherosclerosis not uncommonly occurs 
without significant involvement of any other artery. Neuberger'! has 
stressed the disproportionate degrees of involvement of the cerebral 
arteries in atherosclerosis as compared to that of other systemic arteries. 


TABLE 1.—Comparison of Sex Incidence of Cerebral Infarction or 
Hemorrhage and Myocardial Infarction 


Adjusted 

Men Women Ratio Ratios* 
Lesion No. % No. % Men/Women Men/Women 
Cerebral 
hemorrhage or 195 59.2 134 40.8 1.46:1 0.65:1 
infarction 
Myocardial 
infarction 309 cs oh 92 22.9 3.36:1 1.51:1 
Total 504 69.0 226 31.0 2.23:1 1.0:1 


*The ratios were adjusted according to number of men and women in combined series of 
patients with cerebral and cardiac lesions. 


Sometimes the extracranial portions of carotid arteries remain free of 
atherosclerotic change even though the intracranial branches are mark- 
edly sclerotic. These peculiarities of cerebral atherosclerosis suggest that 
the conditions necessary for its development may be different from those 
in other arteries. 

The relative lengths of the cerebrospinal canal and the various por- 
tions of the arterial system vary considerably in different persons depend- 
ing on body configuration. In general, the cerebrospinal column is long 
in comparison to the arterial system in persons with a long trunk and a 
short head and neck and extremities. In persons with a short trunk and a 
long head and neck and extremities the conditions are reversed. If a dis- 
proportion in the fall between intracranial cerebrospinal fluid and cere- 
bral arterial blood pressures in the vertical position is concerned in the 
pathogenesis of cerebral arterial atherosclerosis, then the incidence of this 
lesion should be influenced by body build. Persons with long spinal col- 
umns and short head and neck and extremities should be particularly sus- 


11. Neuberger, K.; Arteriosclerosis, in Bumke, O.: Handbuch der Geistes- 
krankeiten, Berlin, Julius Springer, 1930, pt. 7, pp. 570-636. 
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ceptible to cerebral atherosclerosis. Persons with a short trunk and long 
head and neck and extremities should be resistant. Some clinicians be- 
lieve that cerebral hemorrhage or infarction is particularly common in 
persons of thick-set, portly configuration. Indeed Fishberg’? states that 
this body build has been referred to as “status apoplecticus.” 


THE SEX INCIDENCE OF CEREBRAL HEMORRHAGE OR INFARCTION 
COMPARED WITH THAT OF MYOCARDIAL INFARCTION AND 
ITS RELATIONSHIP TO BODY MEASUREMENTS 


It is well established that myocardial infarction is much more com- 
mon in men than in women. Spontaneous cerebral hemorrhage or in- 
farction is only slightly more common in white men than in white women 
and is less common in Negro men than in Negro women. A more pre- 
cise comparison of the sex incidence of cerebral and myocardial lesions 
caused by arteriosclerosis is furnished in table 1. Of 329 persons with 
spontaneous cerebral hemorrhage or infarction at consecutive necropsies 
at Bellevue Hospital, New York, 195, or 59.2 per cent, were males. Of 
401 persons with myocardial infarction at consecutive necropsies, 309, or 
77.1 per cent, were males. Thus the cerebral lesions are only one and a 
half times as common in men as in women whereas the cardiac lesion 
is almost three and a half times as common. These ratios are distorted by 
the circumstance that from two to three times as many men as women 
are examined at necropsy in Bellevue Hospital. If the ratios are adjusted 
according to the proportion of men and women in the combined series of 
cerebral and cardiac lesions as in table 1, a more accurate comparison of 
the actual sex incidence is obtained. The adjusted ratios indicate that 
cerebrovascular lesions are more common in women than in men. For 
every 10 women there are only 7 men with cerebral hemorrhage or in- 
farction, but for every 10 women with myocardial infarction there are 
15 men with a similar lesion. 

The differences in sex incidence of cerebral lesions due to athero- 
sclerosis can be accounted for on the basis of differences in body build. 
Although there is much individual variation, the head, neck, arms and 
legs are relatively shorter in proportion to the thorax and abdomen in the 
average woman than in the average man. For example, in 50 women the 
mean distance from the aortic valve to the base of the brain was 23.6 cm. 
and in 100 men it was 27.6 cm. In the same group the mean length of the 


12. Fishberg, A. M.: Hypertension and Nephritis, ed. 4, Philadelphia, Lea 
& Febiger, 1940, p. 660. 
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spinal column from the base of the brain to the first sacral vertebra was 
57.7 cm. for women and 62.7 cm. for men. It is thus seen that the length 
of the spinal canal is two and a half times as great in women and only 
two and a quarter times as great in men as the heart to brain measure- 
ment. The measurements of Draper’ and of Wolff and Steggerda1® 
indicate that the limbs of the average man are proportionately longer 
than those of the average woman. Compilations from Draper’s data reveal 
that the average man is 11.1 cm. taller than the average woman and that 
7.1 cm. of this difference is due to longer leg length. If computed in 








scale {"=9" 


Fig. 1.—Comparison of average body measurements in men and women. 
The length of the head and neck (solid cross bar at top) and of the legs (solid 
cross bar at bottom) in men exceeds that of the trunk (narrow cross bar at neck 
and shoulder level). The trunk, therefore, is shorter in proportion to the rest of 
the body in men than in women. 


terms of ratios of leg and arm length to trunk length, the following re- 
sults are obtained: The ratio of average arm to average trunk length in 
men is 1.29:1 and in women 1.21:1. The ratio of the average leg length 
to trunk length is 1.59:1 in men and 1.54:1 in women. Comparison of 
the proportions of these parts of the body in men and in women is shown 
graphically in figure 1. These mean differences in body configuration 
suggest that in the average woman there is a relatively small drop in 


14. Draper, G.: Human Constitution: A Consideration of Its Relationship 
to Disease, Philadelphia, W. B. Saunders Company, 1924, p. 331. 

15. Wolff, G., and Steggerda, M.: Female-Male Index of Body Build in 
Negroes and Whites: An Interpretation of Anatomical Sex Differences, Human 
Biol. 15:127-152, 1943. 








440 ARCHIVES OF INTERNAL MEDICINE 


cerebral arterial pressure and a relatively large fall in intracranial cerebro- 
spinal fluid pressure in the upright position. This indicates that the ef- 
fective cerebral arterial pressure may be higher in the average woman 
than in the average man. All other things being equal, cerebral arterial 
atherosclerosis should be more prone to develop in the average woman 
than in the average man. This conforms to the sex incidence of lesions of 


the brain already cited. 


INCIDENCE OF ATHEROSCLEROSIS OF CEREBRAL ARTERIES AND 
OF CORONARY ARTERIES AND RELATIONSHIP TO 
BODY MEASUREMENTS 


If the explanation advanced to account for the frequent involvement 
of the cerebral arteries by atherosclerosis is valid, a direct relationship 


TABLE 2.—Correlation Between Body Measurements and Severity of Cerebral 
as Compared with Coronary Arterial Atherosclerosis 


Ratio of Spinal DEGREE OF ATHEROSCLEROSIS 


Column Length to More Extensive in About Equal in More Extensive in 
Heart to Brain Cerebral Arteries Both Arteries Coronary Arteries 
Distance No. % No. % No. % 

Up to 2.20:1 2 4.9 3 7.3 36 87.8 
2.20:1 to 2.40:1 6 11.5 12 23.1 34 65.4 
2.40:1 and over 16 30.8 18 34.6 18 34.6 
Total 24 16.5 33 22. 88 60.7 


between body build and the degree of atherosclerotic change in these 
vessels should be demonstrable. Accordingly, measurements were taken 
at necropsy of the length of the spinal canal and of the distance from 
heart to brain in 145 adults over 40 years of age. With the head and 
body horizontal and supine, the distance from the eyes to the third 
costochondral junction was taken as the length from the base of the brain 
to the aortic valve. Similarly, the distance from the eyes to the inter- 
vertebral disk between the fifth lumbar and first sacral vertebrae was 
taken as the length of the spinal canal. The degree of atherosclerosis in 
all major coronary arteries was compared to that in the cerebral! arteries 
and the circle of Willis in each instance. The pia arachnoid over the 
sylvian fissure was incised in order to inspect the middle cerebral 
branches. Both the extent and the character of intimal plaques were 
noted. The process was graded as being (a) more marked in the cerebral 
arteries, (b) about equal in both groups of vessels and (c) more pro- 
nounced in the coronary arteries. 

A definite correlation was found between the body measurements ex- 
pressed as a ratio of spinal column length to heart to brain length and 
the relative degree of involvement by atherosclerosis of the cerebral 
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arteries as compared with that of the coronary arteries (table 2). Among 
41 persons who had a relatively short spinal cord and a relatively long 
heart to brain length (ratio up to 2.20:1), in 36 the cerebral athero- 
sclerosis was less severe than the coronary atherosclerosis. On the other 
hand, of 52 persons with relatively long spinal columns and relatively 
short heart to brain length (ratio of 2.40:1 or greater), 34 had either 
more severe cerebral atherosclerosis or an equal degree of involvement of 
both groups of arteries. The group of 52 persons with intermediate body 
neasurements (ratio of 2.20 to 2.40:1) had intermediate degrees of 





Fig. 2.—Relation of body build to cerebral arterial atherosclerosis. The 
figure on the left is constructed on the basis of mean body measurements (table 
3) of the group in which cerebral arterial atherosclerosis was more severe or just 
as severe as coronary arterial atherosclerosis. The figure on the right is based on 
the mean body measurements of those in whom cerebral arterial atherosclerosis was 
less severe than coronary arterial atherosclerosis. 


atherosclerotic involvement of the cerebral arteries as compared with the 
involvement of the coronary arteries (table 2). 

This correlation between body measurements and the comparative 
degree of cerebral and coronary atherosclerosis is independent of sex 
(table 3) when mean lengths of heart to brain and of spinal column are 
shown. The ratio of spinal column length to heart to brain length is 
greater in men (2.37:1) and women (2.52:1) with extensive cerebral 
arterial lesions than it is in men (2.23:1) and women (2.41:1) with rela- 
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tively slight cerebral atherosclerosis. The tendency of cerebral athero- 
sclerosis to develop in women more commonly than coronary athero- 
sclerosis is also indicated. Fifty-seven per cent of the women but only 
33 per cent of the men in the series had cerebral atherosclerosis that was 
as severe or more so than the coronary atherosclerosis. 

In figure 2 the short-necked, thick torso of the person with a pre- 
disposition toward cerebral atherosclerosis is contrasted with the torso of 
the slender, long-necked person in whom this lesion is uncommon. The 
construction of these figures is based on the combined mean body 
measurements for both sexes shown in table 3. 


COMMENT 


The simple premise on which the foregoing study is based is that in 
the upright position the blood pressure is unequal in the various arteries 
and that the amount of atherosclerotic change in any one artery of a 
given person varies directly with the level of blood pressure in that artery. 
It is admitted that the evidence to support this explanation is indirect and 


TasLe 3.—Correlation Between the Comparative Severity of Cerebral and 
Coronary Atherosclerosis and Mean Body Measurements 


Ratio of 
Spinal 


Measurements PN 
Degree of Heart to Brain Spinal Column Heart to 
Atherosclerosis Group No. — —" — BJ 

Cerebral atherosclerosis more 
severe or equal to coronary Men 36 26.5 62.7 3.3721 
atherosclerosis Women 21 23.0 58.0 2.52:1 
Total 57 25.2 60.9 2.42:1 

Coronary atherosclerosis more 
severe than cerebral Men 72 28.2 62.8 2.23:1 
atherosclerosis Women 16 23.4 56.4 2.41:1 
Total 88 27.3 61.7 2.26:1 


inconclusive. Yet, in itself, this hypothesis is both reasonable and plausible. 
By its use what otherwise appears to be a disorganized and meaningless 
scattering of intimal lesions becomes resolved into a definite, fairly pre- 
dictable pattern. 

By using this hypothesis, it is possible to explain many of the well 
recognized peculiarities in distribution of atherosclerotic lesions. The 
involvement of the arteries in the lower extremities is so frequent that 
this, in itself, suggests that the dependent portions of the body are par- 
ticularly susceptible to this lesion. It is the relatively high incidence of 
atherosclerosis of the cerebral and coronary arteries that has obscured an 
otherwise obvious relationship between atherosclerosis and the level of 
arterial blood pressure attained in the upright position. The foregoing 
analysis, however, suggests that in spite of location in the body, the blood 
pressure of the cerebral arteries may be relatively increased in the upright 
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position. Acceptance of this theory makes it possible to explain such 
phenomena as the relatively high incidence of cerebral atherosclerosis in 
women, and, in general, to relate the high degree of involvement of these 
vessels to body conformation. 

The importance, however, of the existence of a gradient of arterial 
blood pressure in the upright position is in its implications concerning the 
pathogenesis of atherosclerosis. Anitschkow?® believed, from his observa- 
tions on the production of atheromatous lesions in cholesterol-fed, hyper- 
lipemic rabbits, that there is normally a continuous passage of fluid from 
the blood into the arterial intima and that intimal lipid deposits develop 
when this fluid contains abnormally large amounts of cholesterol. It is 
generally conceded that the intimal lipid deposits in the arteries of man, 
because of their character and amount, are derived from the blood, but 
the mode of entrance and the mechanism of deposition have not been 
clearly established. 

Among the objections that have been raised to Anitschkow’s views is 
the fact that deposits are focal and unevenly distributed. It has been 
assumed therefore that local injury to certain arteries or parts of arteries 
must precede the entrance of lipid into the intima. In a recent review, 
Hueper!* lists numerous types of injuries or alterations that have been 
described as preceding plaque formation and also a wide variety of in- 
jurious agents that are said to act selectively on arterial walls. 

If the explanations advanced in the present report are applied, how- 
ever, it is no longer necessary to suppose that mechanical injury or specific 
arterial poisons are primarily concerned in the pathogenesis of athero- 
sclerosis. Atherosclerosis can be considered to result as a variation of a 
physiologic mechanism rather than as a purely pathologic process in 
which peculiar materials are introduced into the arterial wall. The 
localized character of intimal plaques can be attributed to secondary re- 
arrangement of lipid within the intima and the uneven involvement of 
various arteries to unequal arterial pressures in upright, biped man. 


Anitschkow’s original basic concept that there is a constant and con- 
tinuous passage of fluid from the blood into the arterial intima is thus 
supported and can be enlarged on in the following manner. Atheromatous 
deposits may occur as a result of (a) alterations in composition of the 
transintimal filtrate, as in diabetes with hyperlipemia, (b) increase in 
total amount of fluid filtered, as in hypertension, and (c) interference 


16. Anitschkow, N.: Experimental Arteriosclerosis in Animals, in Cowdry, 
E. V.: Arteriosclerosis: A Survey of the Problem, New York, The Macmillan 
Company, 1933, chap. 10, p. 298. 

17. Hueper, W. C.: Arteriosclerosis, Arch. Path. 38:162-181 (Sept.); 245- 
285 (Oct.); 350-364 (Nov.) 1944; 39:5-65 (Jan.); 171-131 (Feb.); 187-216 
(March) 1945. 
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with the disposal or absorption of filtered substances, as in the fibrous, 
inelastic arteries of old age. Any one of these three abnormalities can 
occur without the development of significant atherosclerosis. Therefore it 
is likely that the disturbance of transintimal filtration must involve more 
than one of the three mechanisms listed before permanent deposits of 
lipid with the secondary reactions that characterize well formed intimal 


plaques can occur. 
SUMMARY AND CONCLUSION 


Evidence has been presented that the relative frequency with which 
intimal plaques are found in any one artery is not haphazard but that 
it is influenced in large measure by the level of arterial blood pressure in 
that artery in upright, sitting or standing positions. In these positions the 
major arteries are vertically disposed and the force of gravity is a factor 
in the blood pressure within them. On changing from recumbent to up- 
right positions, the blood pressure rises at the lower end of these vertical 
arterial tubes and falls at the upper end. 

The cerebral arterial blood pressure is less in the upright position than 
in the recumbent position. The fall in intracranial cerebrospinal fluid 
pressure on changing to an upright position from a horizontal one usually 
exceeds the fall in cerebral arterial blood pressure. The relative cerebral 
arterial blood pressure as compared with extra-arterial intracranial 
pressure is usually increased in upright positions. 

In general, intimal plaques are common in arteries in which blood 
pressure is actually or relatively high in upright positions. Individual 
variations are due in part to local factors as perhaps in the coronary 
arteries but also to variations in body configuration that influence the 
levels of blood pressure in upright positions. 

The head and neck and extremities in comparison with the trunk 
are usually shorter in women than in men. Therefore women as com- 
pared with men probably have relatively low blood pressures in arteries 
of the extremities but a relatively high cerebral arterial pressure in up- 
right positions. On the other hand, the intracranial pressure of cerebro- 
spinal fluid should be relatively lower in women than in men in these 
positions. The sex differences in distribution of atherosclerotic lesions 
can be explained by these sex differences in blood and cerebrospinal 
fluid pressures. Cerebral atherosclerosis and cerebral hemorrhage or in- 
farction are more common in women than in men. Atherosclerosis of the 
arteries of the legs and gangrene of the foot are less common in women. 

A more direct relationship between body configuration and cerebral 
atherosclerosis, independent of sex, was demonstrated in a group of 145 
persons at necropsy. In this group cerebral atherosclerosis was as exten- 
sive or more extensive than coronary atherosclerosis in 2 of every 3 
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persons with a short head and neck and long spinal column. On the 
other hand, in 6 of every 7 persons with long head and neck measure- 
ments but short spinal columns the cerebral atherosclerosis was less ex- 
tensive than the coronary atherosclerosis. 

From all these observations, it is suggested that the role of arterial 
blood pressure in atherosclerosis is to provide the driving force that 
causes materials to enter the arterial intima from the blood from which 
atheromatous deposits are subsequently derived. 


Miss Dorothy Wilens prepared the figures used in the text. 


8a. Loman, J.; Dameshek, W.; Myerson, A., and Goldman, D.: Effect of 
Alteration in Posture on Intra-Arterial Blood Pressure in Man: II. Pressure in the 
Carotid Artery in Arteriosclerosis, During Syncope and After the Use of Vasodilator 
Drugs, Arch. Neurol. & Psychiat. 35: 1225-1232 (June) 1936. 
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In 1930 Wolff, Parkinson and White! described for the first time a 
syndrome characterized by an abnormal and distinctive type of electro- 
cardiogram presented by healthy young people prone to paroxysmal 
tachycardia. Since then, more than two hundred articles on this syn- 
drome have appeared in the literature. Most of these are reports of 1 
or several cases, or deal with the mechanism of the abnormal electro- 
cardiogram? or with that of paroxysmal tachycardia,® based on electro- 


cardiographic analysis,°” the action of drugs,‘ animal experimental in- 


From the Department of Medicine, Harvard Medical School, and the Medical 
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1. Wolff, L.; Parkinson, J., and White, P. D.: Rundle Branch Block with 
Short P-R Interval in Healthy Young People Prone to Paroxysmal Tachycardia, 
Am. Heart J. 5:685, 1930. 


2. (a) Holtzmann, M., and Scherf, D.: Ueber Elektrokardiogramme mit 
verkiirzter Vorhof-Kammer-Distanz und positiven P-Zacken, Ztschr. f. klin. Med. 
121:404, 1932. (b) Wolfert, C. C., and Wood, F. C.: The Mechanism of Produc- 
tion of Short P-R Intervals and Prolonged QRS Complexes in Patients with Pre- 
sumably Undamaged Hearts: Hypothesis of an Accessory Pathway of Auriculo- 
Ventricular Condition (Bundle of Kent), Am. Heart. J. 8: 297, 1933. (c) Scherf, D., 
and Schénbrunner, E.: Beitrage zum Problem der verkiirzten Vorhof-Kammer- 
Leitung, Ztschr. f. klin. Med. 128:750, 1935. 


3. (a) Hunter, A.; Papp, C., and Parkinson, J.: The Syndrome of Short 
P-R Interval, Apparent Bundle Branch Block, and Associated Paroxysmal Tachy- 
cardia, Brit. Heart J. 2:107, 1940. (6) Rosenbaum, F. F.; Hecht, H. H.; Wilson, 
F. M., and Johnston, F. D.: The Potential Variations of the Thorax and the 
Esophagus in Anomalous Atrioventricular Excitation (Wolff-Parkinson-White Syn- 
drome), Am. Heart J. 29:281, 1945. 


4. Wolff, Parkinson and White.1 Scherf and Schénbrunner.2¢ Rosenbaum, 
Hecht, Wilson and Johnston.3> Roberts, C. H., and Abramson, D. L.: Ventricular 
Complexes of the Bundle Branch Block Type Associated with Short P-R Intervals. 
Ann. Int. Med. 9:983, 1936. 
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vestigation® and histologic study in animals and man.* Two extensive 
reviews of the literature have been published.’ There has, however, been 
little of a follow-up nature. In addition to the 11 cases reported in our 
original communication,’ we have seen 41 new cases, making a total of 
52. 

CLINICAL DATA 


The clinical and electrocardiographic data of the new series are 
presented in table 1. There were 28 men (70 per cent) and 13 women 
in the new series, and 36 men (69 per cent) and 16 women in the two 
series combined. When first seen, 14 of the new patients were 29 years 
of age or younger, and 25 were 30 years of age or older; the ages of 2 
patients were not known. If the age of onset of paroxysmal tachycardia 
in the patients with a history of paroxysmal rapid heart action is sub- 
stituted for the age at which they were first seen, 21 patients were 29 
years of age or younger and 18 were 30 years of age or older. In the 
riginal series, 7 of the 11 patients were 29 years of age or younger when 
first seen; and if the age of onset of paroxysmal tachycardia is substi- 
tuted for the age when they were first seen, 10 of the 11 patients were 
m the younger age group. If the two series are combined and the age 
of onset of paroxysmal tachycardia is used, 31 of 50 patients were in 
the younger age group (29 years of age or under, 18 of whom were 19 
years of age or younger) and 19 were in the older group. 

Eight patients in the new series had some abnormality of the heart 
other than the abnormal electrocardiogram or paroxysmal tachycardia, 
and 2 of the 11 patients in the original series had heart disease. The 
common types of heart disease were present; except for 1 patient with a 
questionable vascular anomaly, none of the patients had congenital heart 
disease or other congenital anomalies. 

Paroxysmal tachycardia occurred in 25 cases (possibly 26) of the 
new series, and ih 10 of the original 11 cases, making a total of 35 (or 


5. Butterworth, J. S.: The Experimental Production of the Syndrome of 
Apparent Bundle Branch Block with Short P-R Interval, J. Clin. Investigation 
20:458, 1941. Butterworth, J. S., and Poindexter, C. A.: Short P-R Interval 
Associated with a Prolonged QRS Complex, Arch. Int. Med. 69:437 (March) 
1942. 

6. (a) Glomset, D. J., and Glomset, A. T. A.: A Morphologic Study of the 
Cardiac Conduction System in Ungulates, Dog, and Man: I. The Sinoatrial Node, 
Am. Heart J. 20:389, 1940. (6) Wood, F. C.; Woiferth, C. C., and Geckeler, 
G. D.: Histologic Demonstration of Accessory Muscular Connections Between 
Auricle and Ventricle in a Case of Short P-R Interval and Prolonged QRS Com- 
plex, ibid. 25:454, 1943. (c) Ohnell, R. F.: Pre-Excitation: A Cardiac Abnor- 
mality, Stockholm, P. A. Norstedt och Séner, 1944. 

7. Ohnell.6¢ Vega Diaz, F.: Sindromes clinicoealectrocardiograficos de W. P. 
W. (Wolff-Parkinson-White) ; contribucién al conocimiento de su fisiopatologia 
con presentacién de cuatro casos, Rev. clin. espah. 13:287, 1944. 
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TABLE 1.—Clinical and Electrocardiographic Data in 41 New Cases* 
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*In this table, the minus sign indicates absence of, and the plus sign pres- 
ence of, heart disease; the question mark, unknown; L indicates left axis 
deviation; R, right axis deviation; N, normal axis; PRHA, paroxysmal rapid 
heart action, and P-J interval, sum of P-R interval and QRS intervals. All 
measurements were made with a hand lens; those given to the third decimal 
place were made with a Lucas comparator. Measurements in this, and in all 
other tables, are expressed in seconds. 


36) cases with paroxysmal tachycardia in the combined series of 52 
cases. The clinical features were similar to those in ordinary cases of 
paroxysmal tachycardia. The attacks occurred as often as from twelve 
times a day to once or twice a year and lasted from several minutes to 
ten days. Precipitating factors were effort, fatigue, stress, trauma, anger, 
laughing or other expressions of emotion, expectorating, excessive drink- 
ing and pneumonia, or the cause was unknown. The attacks ended 
spontaneously, or as a result of holding the breath, placing the head be- 
tween the knees, lying down, vomiting, stimulation of the carotid sinus 
or administration of digitalis, quinidine or ipecac. In 1 case methacho- 
line chloride (mecholyl chloride ®) failed to stop an attack, as did vomit- 
ing and stimulatioa of the carotid sinus in another. As might be expected 
in patients with normal hearts, the symptoms during paroxysms were 
palpitation, painful palpitation, apprehension, giddiness, fatigue, weak- 
ness, faintness, loss of consciousness, sweating, precordial pain and a 
sense of suffocation. 

Five of the 41 new patients had disease of the thyroid gland, includ- 
ing 1 with acute thyroiditis and another with thyrotoxicosis. One pa- 
tient had Raynaud’s disease, scleroderma, gangrene of the toes and gall- 
stones; 1, dementia paralytica; 1, fever of unknown origin; 1, probable 
rheumatic fever, and another, active pulmonary tuberculosis. One pa- 
tient was seen during pregnancy, which ran a normal course and ended 
in a normal, uneventful delivery. Another patient with pneumonia and 
treated syphilis was an addict to morphine and alcohol. Three patients 
came to our attention for evaluation as surgical risks prior to operation 
for, respectively, uterine fibroids and endometrial polyps, benign prostatic 
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hypertrophy and cataract. Surgical treatment in each instance was un- 
eventful, as was subtotal thyroidectomy for thyrotoxicosis in another pa- 
tient. One patient had diverticula of the sigmoid and duodenal ulcer, 
and 1 patient was mentally defective. 

Except for the various diseases noted, the general health of the pa- 
tients was good. Symptoms from paroxysmal tachycardia usually were 
not severe, but resulted in chronic invalidism and incapacity in several 
cases. In still others ill health resulted from a wrong diagnosis of heart 
disease or an incorrect interpretation of the electrocardiogram. 

A mistaken diagnosis of heart disease, often one of serious heart dis- 
ease, was made in 15, or more than one third, of the cases. In 12 cases 
the error, at least in part, was based on an incorrect interpretation of 
the electrocardiogram. Misinterpretation of benign murmurs; reduplica- 
tion of the first apical heart sound, which is frequently present in these 
cases, and failure to recognize paroxysmal tachycardia as being the 
cause of symptoms also played a part in the wrong diagnosis of heart 
disease. Some of the mistaken diagnoses were myocarditis, disease of the 
coronary arteries, defect of the interventricular septum, congenital heart 
disease, mitral stenosis, acute coronary thrombosis, neurocirculatory 
asthenia, nocturnal paroxysmal dyspnea and congestive heart failure. The 
commonest mistaken electrocardiographic interpretations were left bun- 
dle branch block and paroxysmal ventricular tachycardia. 


CLINICAL COURSE 


The life history of the patients under discussion is not different from 
that of other persons with normal hearts or of those subject to paroxys- 
mal tachycardia whose electrocardiograms are normal. Except for limi- 
tations imposed by paroxysmal tachycardia in some of them, they live 
normal, unrestricted lives. Many of our patients were healthy, vigorous 
athletes, accustomed to strenuous activity; some were exposed to the 
hardships of military life, without unusual strain. Intercurrent disease; 
severe infections, such as pneumonia and septicemia; major surgical pro- 
cedures, and pregnancy were borne in the same manner as by other pa- 
tients. The same was true of ordinary antisyphilitic treatment and ma- 
larial therapy. In none of our patients did: subacute bacterial endo- 
carditis develop. The clinical course of those who coincidentally ac- 
quired heart disease does not appear to be altered by the abnormal elec- 
trocardiogram or by an unusual propensity to paroxysmal tachycardia. 
Patient 40, who had severe rheumatic heart disease and intractable con- 
gestive failure, died of ventricular fibrillation, and patient 37, with hy- 
pertensive heart disease, died with uremia. There is no evidence that 
patients in this group are more prone than others to have heart disease, 
although congestive failure rarely may result from uncontrolled tachy- 
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cardia, as noted later. No patient in this series died as a consequence of 
the abnormal cardiac mechanism. 

Paroxysmal tachycardia began at the age of 47 in patient 4, who has 
been under observation from the age of 63 to that of 72 (at the time of 
writing) ; his heart is normal and he is in good health. Patient 10, with 
a history of paroxysmal tachycardia, had a normal heart and was in 
good health at the age of 76. In spite of mitral stenosis, and the presence 
of paroxysmal tachycardia since early childhood, patient 3 was in good 
health, except for symptoms due to paroxysmal tachycardia, when seen 
at the age of 28. Fever of unknown origin was present during the eight 
years that patient 8 was under observation, but there were no cardiac 
symptoms or signs of heart disease except for the abnormal electrocardio- 
gram. Patient 23 was under observation from the age of 42 to that of 
51 years; he never had paroxysmal tachycardia, and his heart was nor- 
mal. Patients 12 and 33 had normal hearts at 30 and 31 years of age, 
respectively, and had had paroxysmal tachycardia for ten and eleven 
years. Patient 31 had a normal heart at the age of 31 and had had par- 
oxysmal tachycardia for at least twenty years. Patient 28, at the age of 
40, had a normal heart and had had paroxysmal techycardia for eight 
years. With a history of paryoxysmal tachycardia as long as she could 
remember, patient 30, at 45 years of age, had a normal heart; patients 
11 and 21 had normal hearts at 45 and 38 years of age, respectively, and 
had had paroxysmal tachycardia for twenty-eight and twenty-four years, 
respectively. 

Case 1 (original series!).—This case is of historical interest, being the first 
in which the combination of short P-R interval, abnormal QRS complexes and 
paroxysmal tachycardia was recognized as a distinct clinical entity. The patient 
was 35 years old when we first saw him, in 1928. He gave a history of paroxysmal 
auricular tachycardia and paroxysmal auricular fibrillation for ten years, but his 
occupation was that of a physical director, and he engaged in strenuous athletic 
activity without difficulty. In 1935, after he had had untreated persistent auric- 
ular fibrillation for six months, he was examined at another clinic,’ where con- 
gestive failure and moderate cardiac enlargement were found. Digitalization and 
administration of quinidine restored normal rhythm. Improvement was striking, 
and, in spite of an occasional paroxysm of auricular fibrillation, he was able to 
carry on well. In 1939 the transverse diameter of the heart was 14.8 cm., as 
compared with 14.1 cm. in 1928. He was last examined in January 1947, at the 
age of 54, nineteen years after our first examination and twenty-nine years after 
the onset of paroxysmal tachycardia. He was in good health except for rare 
paroxysms of tachycardia (none for over a year). He was taking 1 tablet of quini- 
dine every morning. He was less strenuous than he used to be but was still doing 
gymnasium work and acting as a referee. The pulse was regular, at 82 per minute; 
the blood pressure was 130 systolic and 90 diastolic; the heart sounds were good, 


8. (a) Levine, S. A., and Beeson, B.: The Wolff-Parkinson-White Syndrome, 
with Paroxysms of Ventricular Tachycardia, Am. Heart J. 22:401, 1941. (6) 
Wolff, L.: Familial Auricular Fibrillation, New England J. Med. 229:396, 1943. 
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and there were no murmurs. An electrocardiogram showed a full P-R interval 
and normal ventricular complexes. With fluoroscopic examination, the size and 
shape of the heart appeared normal, as did the aorta. An orthodiagram showed 
that the transverse diameter of the heart measured 12.0 cm. and the internal 
diameter of the thorax 28.0 cm. There was no evidence of heart disease. 

: 


Case 2 (first series!).—The patient was first seen in March 1928, when he 
was 181% years old. He had had paroxysmal tachycardia four years. He was a ro- 
bust athlete, apparently in excellent health. In 1936 he reported that he had had 
no paroxysmal tachycardia for three years, while in medical school. One paroxysm 
occurred in January 1937, when he was tired, at the end of a strenuous intern- 
ship. His heart appeared normal on examination, and in the orthodiagram the 
transverse diameter of the heart was 12.3 cm. and the internal diameter of the 
chest 28.3 cm. 

He was last seen on Jan. 9, 1946, after having served forty months in the 
Army, twenty-seven of them in the European and North African theaters. This 
was eighteen years after our first examination. Only two paroxysms of tachycardia 
had occurred in the past six years, one at rest and one after a blow on the chest. 
He was 36 years old, and he had had paroxysmal tachycardia for twenty-two years. 
The heart was normal on examination; the electrocardiogram showed a short 
P-R interval and anomalous ORS complexes, and the total transverse diameter of 
the heart was 12.9 cm. as seen in the orthodiagram. 


Case 4° (first series!).—The patient was 16 years old when first seen in 
1926. He complained of attacks of sudden tachycardia, generally on exertion; 
there was no history of rheumatic fever or evidence of heart disease. In 1933 he 
was in good health, except for an occasional brief attack of palpitation, and the 
electrocardiogram was normal. He was at work and in good health in 1938, and 
the electrocardiogram showed normal complexes in lead I and short P-R intervals 
and widened ORS complexes in leads II and III, resembling exactly the electro- 
cardiograms taken in 1926 (figs. 9, 10 and 11 in our first paper!). Pulmonary 
tuberculosis developed in 1947, and the patient was invalided from the Navy. 
In February 1948, twenty-two years after he was first seen, he wrote that he had 
had six attacks of palpitation (rate, 240 a minute) during four months in bed, 
the longest attack lasting six hours. His symptoms otherwise were those of the 


pulmonary infection. 


Case 7 (first series!).—The patient was first seen in 1929, when he was 11 
years old. At 17 years of age he was playing all games and was well except for 
occasional attacks of migraine; the electrocardiogram was abnormal and similar 
to the one recorded in 1929 (fig. 151). He joined the Army in 1940 and served 
abroad until June 1946. He was not subject to paroxysmal tachycardia but had 
occasional attacks of faintness, during which the pulse rate fell to 30 to 40 per 
minute. He never lost consciousness, however, and recovery was so rapid that these 
attacks did not interfere with his war service. In February 1948, at the age of 30, 
and nineteen years after the abnormal electrocardiogram was first recorded, he 
reported for examination on request and said he was well. The blood pressure 
was 140 systolic and 80 diastolic, and roentgenoscopic examination showed a heart 
of normal shape and size. The electrocardiogram was abnormal and almost identi- 
cal with the original record (fig. 151). 


9. Sir John Parkinson, London, furnished the follow-up notes on this case 
(patient 4) and on the next 2 cases. 
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Case 8 (first series!).—The patient was first seen in 1925, when she was 16 
years old. There was a history of alleged heart trouble. She had been quite well 
until two years before, when she began to be breathless at dancing and hockey. 
One night she felt a throbbing in her neck, which kept her awake. She was exam- 
ined again in 1929. She was a university student and was active and well, her 
only complaint being that of easy fatigue. This patient was traced and came for 

xamination on Jan. 29, 1948, twenty-three years after our first examination. 
She was 39 years of age, married, and had a son aged 12. She was well and had 
complaints. Examination revealed nothing abnormal. The blood pressure was 
} systolic and 75 diastolic, and roentgenologic examination showed a heart of 


PaBLE 2.—Measurements in Seconds, Made with a Lucas Comparator in 5 
Electrocardiograms Displaying Both Normal and Abnormal Complexes* 














Case | P-R | QRS | P-J | P-R | P-J 
No.+ Interval Interval | Interval | Difference | Difference 
ite i anasto ariecuen: | Z ie © 
A | 0.126 0.124 | 0.250 —0.067 | —0.008 
N | 0.193 0.065 | 0.258 
a | | | 
A | 0.084 0.143 | 0.227 | —0.087 —0.026 
N 0.17 0.082 0.253 
90. aes a | ee ee — —=<- = 
A | 0.096 | 0.116 | 0.212 | —0.057 —0.009 
N |} 0.153 0.068 0.221 
ce co ig i i en am“ 1 
A 0.145 | 0.142 | 0.287 | —0.067 -+-0.005 
N 0.212 «| 0.070 0.282 
nee | | = 
A 0.094 0.188 | 0.282 | —90.100 | —0.015 
N 0.194 0.103 |} 0.297 








*Lead III was used in case 2; lead II in the others. 
+A indicates abnormal complexes; N, normal complexes. 


TasLe 3.—Effect of Digitalis on the Various Intervals, Measured in Seconds 
with Lucas Comparator 

















Case | Digitalis) pp | ers | Ps P-R Peak| QRS Dit- 
No. | Gm. | Interval | Interval Interval Interval | ference 
2 o | o16 | 0150 | 0.266 0.220 q 5- oe all 
| 2.2 | 0.114 | 0.172 | 0.286 0.198 | -+0.022 
26 | 0 | oo | o.261 | 0.240° "Sie amaneaienaraaes 
21 | 0.080 | 0.159 | 0.239 0.166 | —0.002 














normal size and contour. The electrocardiogram showed normal P-R intervals and 
normal ventricular complexes and was identical with one taken nineteen years 
previously (fig. 171). 


ELECTROCARDIOGRAPHIC DATA 


All the patients, of course, at some time had electrocardiograms 
which displayed short P-R intervals and anomalous ventricular com- 
plexes, and at such times the heart rate usually was slow and sinus ar- 
rhythmia often was present. Over a period of years in a given case, only 
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one electrocardiogram, or an occasional one of many taken, may show 
the abnormal type of curve. In 1 case the first electrocardiogram was 
abnormal, and twelve subsequent ones, taken over many years, were nor- 
mal. In another case the abnormal type of electrocardiogram was first 
recorded several years after the first observation, although there was no 

TaBLe 4.—Circumstances in Which Normal Complexes Occurred in 21 Cases 


and Number of Cases in Which an Attempt Was Made to Alter 
the Abnormal Electrocardiogram* 
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*The + sign indicates appearance of normal complexes; —, persistence of abnormal com- 


plexes during paroxysmal rapid heart action or with the various procedures used, and A-V 
nodal, appearance of normal complexes with auriculoventricular nodal beats. 
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change in the clinical picture and no reason to suspect the intercurrent 
development of heart disease or Any change in the cardiovascular sys- 
tem. The instantaneous electrical axis was normal in 14 cases and devi- 
ated to the left in 20 cases and to the right in 7 cases. When normal 
ventricular complexes were present (21 cases), the axis was normal in 
16 and deviated to the left in 5 (table 1). The P-R interval, which 
varies within wide limits in the various limb, precordial and esophageal 
leads, was measured in lead II in all but 3 of our cases; it was 0.10 
second or less in 34 cases, 0.11 second in 3 cases, 0.12 second in 3 cases 
and 0.14 second in 1 case. The anomalous ventricular complexes in lead 
II measured 0.11 to 0.12 second in 17 cases, 0.13 to 0.14 second in 12 


Tasie 5.—P-J Intervals in 41 Cases of Anomalous Conduction, 97 Cases of 
Right Bundle Branch Block and 15 Cases of Lelt Bundle Block 












































Pause Anon nese | | LBEB® 
0.20 6 0 | 0 
0.21 3 0 0 
0.22 11 0 0 
0.23 3 3 0 
0.24 3 8 0 
0.25 5 9 0 
0.26 6 12 1 
0.27 2 14 0 
0.28 1 8 1 
0.29 1 | 5 1 
0.30-+ 0 43 12 

















*In this table, RBBB indicates right bundle branch block, and LBBB, left bundle branch 
block. 


cases, 0.15 to 0.16 second in 8 cases and 0.17 to 0.20 second in 4 cases. 
The P-J interval (sum of the P-R and QRS intervals) was 0.20 to 0.26 
second in 37 cases and 0.27 to 0.29 second in 4 cases (table 5). The 
electrocardiogram in 5 cases displayed both normal and abnormal com- 
plexes, and measurement of the various intervals, made with a Lucas 
comparator, are shown in table 2. 

In 21 of the 41 cases electrocardiograms displayed normal ventricular 
complexes under various conditions (table 4) ; of the other 20 cases, only 
one electrocardiogram was taken in 11 and only two in 6. In 12 cases 
normal ventricular complexes occurred spontaneously—in 2, after the 
administration of atropine; in 6, during paroxysmal auricular tachy- 
cardia, and in 3, during paroxysmal auricular fibrillation; in 1 case the 
only normal ventricular complexes were A-V nodal premature beats, 
which occurred with exercise, during a Valsalva experiment and after 
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the administration of quinidine. An attempi was made to alter the ab- 
normal electrocardiogram in 16 cases. Exercise and atropine, each used 
in 10 cases, were effective in doing so in 1 and 2 cases, respectively; 
quinidine was effective in 1 of 2 cases, and the Valsalva experiment, in 


the 1 case in which it was tried (table 4). 

Digitalis was used experimentally in 1 case and therapeutically in 
another. The measurements of the various intervals, before and after 
digitalization, made with a Lucas comparator, are shown in table 3. In 
case 2 the “anomalous component” of the QRS group began in the same 
manner before and after the oral administration of 2.2 Gm. of digitalis 
U.S.P. in eighty-four hours, but the sharp upstroke (lead II) following 


























Fig. 1 (case 2).—Effect of digitalis on the abnormal electrocardiogram 
(table 3). A is a control record, before administration of digitalis; B was taken 
after administration of digitalis; C, one-half hour after the subcutaneous injec- 
tion of 1.2 mg. of atropine; D, one hour after administration of atropine; E, one 
and one-half hours after administration of atropine. 


the “anomalous component” was missing after digitalis; these changes 
were not abolished with atropine (fig. 1). In case 36, after the oral ad- 
ministration of 2.1 Gm. of digitalis U.S.P. in seven days, the rate 
dropped from 95 to 45, and a sharp upstroke, previously not present, fol- 
lowed the premature component (lead II); the steplike appearance of 
the latter was not apparent after administration of digitalis (fig. 2). 


PAROXYSMAL TACHYCARDIA 


‘ 


A record of paroxysmal rapid heart action was obtained in 10 cases 
of the new series and in 3 cases of the old series. Paroxysmal auricular 
tachycardia was present in 8 cases, paroxysmal auricular flutter in 2 cases 
and paroxysmal auricular fibrillation in 3 cases. The ventricular rate was 
190 to 260 in 11 cases, 150 in 1 case and 156 in 1 case. In all but 2 of 
the 13 cases normal ventricular complexes were present during the 
tachycardia. Of these 2 cases, electrocardiograms (mostly during nor- 
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mal rhythm) were obtained twenty times in one and on eighteen occas- 
ions in the other, and in none of these electrocardiograms were normal 
ventricular complexes seen; in 1 of these cases exercise and atropine 
failed to alter the abnormal electrocardiogram. In 3 cases, during parox- 
smal auricular fibrillation, normal ventricular complexes were tempo- 
rarily interrupted by short runs of anomalous ventricular complexes, usu- 
ly at a very rapid rate, similar to those seen with normal sinus rhythm 
fig. 3). Twenty electrocardiograms were obtained in case 12, including 
hose after exercise and atropine; none of them showed normal ventric- 
ilar complexes. With tachycardia, at a rate of 220, the ventricular com- 
lexes were abnormal and similar to those during normal sinus rhythm 
xcept for minor differences (fig. 4). Small deflections of the P 
vaves are seen in the standard limb leads. Eighteen electrocardiograms 
vere obtained in case 13, and none of them showed normal ventricular 





Fig. 2 (case 36).—Effect of digitalis on the abnormal electrocardiogram 


= 


table 3). A is lead II before administration of digitalis; B, lead II after admin- 
istration of digitalis. 


complexes. One record was obtained during tachycardia due to auricular 
flutter; the ventricular complexes were abnormal, but unlike those ob- 
tained with normal rates (fig. 5). 


COMMENT 


It has been suggested that the syndrome under discussion is seen most 
commonly in older age groups,!° and that it may be acquired as the re- 
sult of heart disease.* While the latter possiblity cannot be denied, there 
is no proof that it ever happens. Since its recognition depends on the 
finding and proper interpretation of the characteristic electrocardio- 
gram, it is obvious that the condition may be present for many years 
without detection, either because electrocardiograms were not obtained, 
or because the anomalous pathway was not functioning when electrocar- 


10. Willius, F. A., and Carryer, H. M.: Cardiac Clinics: Electrocardiograms 
Displaying Short P-R Intervals with Prolonged QRS Complexes; an Analysis of 
Sixty-Five Cases, Proc. Staff Meet., Mayo Clin. 21:438, 1946. 
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diograms were recorded. This factor has a bearing also on the incidence 
of the syndrome. While it is our belief that the syndrome is a common dis- 
order, its exact incidence would be known only if it were possible regu- 
larly to induce the anomalous pathway to function, as it is now possible 
in some cases to suppress the abnormal mechanism. That the disorder 
occurs in young children and during adolescence is evident from our 
own experience and that of many other authors. It is also clear that the 
disorder will be recognized oftenest in those age groups in which electro- 
cardiograms are most frequently taken, the older age groups, but this 




















Fig. 3—Abnormal QRS complexes with normal rhythm (left hand trac- 
ings) and with paroxysmal auricular fibrillation (right hand tracings). See text. 


does not mean it is commonest in such patients. Paroxysmal tachycardia 
is a characteristic feature of the disorder and may be its first manifesta- 
tion; the age of its onset clearly indicates that the abnormal mechanism 
is present in early life in the majority of the patients. Additional informa- 
tion concerning age incidence should be obtained by routine and special 
electrocardiographic study in children. 

It is interesting that a mistaken diagnosis of heart disease was made 
is more than one third of the cases, largely as the result of incorrect in- 
terpretation of the electrocardiogram. It may be profitable, therefore, to 
discuss the diagnostic features of the electrocardiogram, as well as meth- 
ods of avoiding misinterpretation. The wide QRS waves suggest bundle 
branch block; but as a rule, instead of distinct notching, a heavily 
slurred deflection of small amplitude, the so-called anomalous component, 
initiates the QRS group. This “anomalous component” may be more 
striking in unipolar precordial leads than in the standard limb leads. 
Of greater importance is the absence, in unipolar precordial leads, of 
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the features which are diagnostic of bundle branch block.'! The P-R 
interval in most of the cases was 0.10 second or less and in only 1 case 
was greater than 0.12 second. This interval should be measured in all 
leads, as the “anomalous component” may be difficult to recognize in a 
given lead, with the result that measurement of the P-R and QRS in- 
tervals (figs. 4 and 6) are incorrect. In the vast majority of cases of 
inomalous conduction the P-J interval is 0.26 second or less, and is 
usually greater than this value in cases of bundle branch block (table 
5). If many electrocardiograms are taken, there is a greater probability 
f recording normal, as well as abnormal, ventricular complexes; and if 
the P-J intervals of the normal and the abnormal ventricular complexes 



































































































































Fig. 4 (case 12).-—First column, from above downward: leads I, II and ITI, 
during normal rhythm and leads I, II and III, during paroxysmal tachycardia. 
Second column, from above downward: first strip: simultaneous leads III and II; 
second strip: simultaneous leads III and I; paroxysmal tachycardia with film 
running at high speed. Note similarity of QRS complexes during normal rhythm 
and paroxysmal tachycardia, the P deflections during paroxysmal tachycardia and 
the isoelectric “anomalous component” in lead III. 


are identical, it may be assumed that the abnormal electrocardiogram 
is due to the mechanism under discussion, and not to bundle branch 
block. In doubtful cases it is helpful if the electrocardiogram can be 
altered by various procedures, such as exercise or use of durgs, effects 
of which are presented in table 6. Only those effects are listed which may 
help in the interpretation of a doubtful electrocardiogram, and it is not 
implied that these effects always occur. 


11. Wilson, F. N.; Johnston, F. D.; Rosenbaum, F. F.; Erlanger, H.; Koss- 
mann, C. E.; Hecht, H.; Cotrim, N.; de Oliveira, R. M.; Scarci, R., and Barker, 
P. S.: The Precordial Electrocardiogram, Am. Heart J. 27:19, 1944. 
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THE ABNORMAL CARDIAC MECHANISM 


In 1928, when for the first time we saw and recognized as an entity 
the type of electrocardiogram under discussion, it was natural to con- 
sider the wide QRS complex as being due to bundle branch block.? In 
1929, before the publication of our original paper,! we considered the 
possibility of premature activation of part of the ventricular muscle by 
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Fig. 5 (case 13).—From above downward: leads I, II and III, during 
tachycardia, and leads I, II and III, during normal rhythm. The ventricular 
complexes are abnormal, but dissimilar, with both rhythms. The tachycardia is 
due to auricular flutter, and the ventricles are responding to auricular impulses. 


way of a congenital accessory conducting pathway as the cause of the 
short P-R interval and wide QRS waves. As a matter of fact, a paper 
containing a theoretic discussion of this mechanism was written but, be- 
cause of its highly speculative nature, was not published. We mention 
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these facts, not to raise any question of priority, which properly belongs 
to both Holtzmann and Scherf,?* and Wolferth and Wood,” but to call 
attention to the fact that as early as 1929 we abandoned the concept of 
bundle branch block. The experimental production of this type of electro- 
cardiogram,® the careful mapping of the potential variations of the 





Fig. 6.—Upper three strips (case 1): leads I, II, and III; lower two strips 
(case 13): simultaneous leads I and III, and simultaneous leads I and II, from 
above downward. Note difficulty in recognizing the ‘anomalous component” in 
some of the leads 


thorax and esophagus* and the histologic demonstration of accessory 
conducting pathways in patients with this type of electrocardiogram® ¢ 
have established the presence of some sort of accessory conducting path- 
way as the most likely explanation of the abnormal electrocardiogram. 
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Although ventricular depolarization is initiated prematurely through 
an accessory conducting pathway, the impulse traversing the normal 
auriculoventricular connections ultimately arrives at ventricular muscle 
not yet reached by anomalous excitation, and depolarization of the entire 
ventricular mass is completed. Assuming this to be true, the P-R interval 
will be shortened to the same extent that the QRS interval is lengthened. 
In records showing both anomalous and normal complexes, therefore, 
the P-J intervals of the two types should be the same, or nearly the same, 
and actual measurement of these intervals has shown this to be true in 


TaBLe 6.—Possible Effect of Various Procedures on the Electrocardiogram of 
the Normal Heart and Those of “Anomalous” Conduction 
and Bundle Branch Block 









































| Effect on 
| Effect on Elec- 
Effect on Normal | —— — trocardiogram of 
Electrocardiogram | of An canons Bundle Branch 
as Conduction Block - 
Exercise —t | Normal QRS _ 
Carotid sinus cow Ae ying | A-V nodal rhythm gi 
stimulation QRS complexest with normal QRS 
Valsalva a rng A-V nodal rhythm = 
experiment QRS complexest with normal QRS 
Atropine Oe Mien ee | Normal QRS _ 
rr ene 
Amy] nitrite gig with normal QRS ses 
Neo-SynephrineR emer ati | A-V nodal rhythm ea 
(phenylephrine) | with normal QRS 
Quinidine Widens QRS | Normal QRS Widens QRS 
Digitalis, ES Penge rrnres 
Mecholyl® 7 | Bes a 
(methacholine) pod ‘ORS no effect 
Neostigmine | | 














*Only those effects are listed which may have a bearing on interpretation of ‘‘anomalous’’ 

electrocardiograms. 

+The minus sign indicates no effect. 

tThis effect may occur when the experiment is done during the presence of a normal elec- 
trocardiogram in cases of short P-R interval and abnormal QRS complexes. 


some instances, but not in all. We were able to make these measurements 
in 5 cases; and the P-J intervals with normal and with anomalous con- 
duction were nearly the same in 3 cases and were different in 2, the 
anomalous P-J intervals being 0.026 and 0.015 second, respectively, 
shorter than the normal P-J intervals (table 2). A similar discrepancy 
was found on two occasions in a case studied by Kossmann and Gold- 
berg,'!? the P-J interval being greater with normal than with abnormal 
conduction, and the difference in the P-R intervals with the two types 


12. Kossmann, C. E., and Goldberg, H. H.: Sequence of Ventricular Stimu- 
lation and Contraction in a Case of Anomalous Atrioventricular Excitation, Am. 
Heart J. 33:308, 1947. 
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of conduction being 0.075 and 0.080 second, respectively. These authors 
interpreted these values, and other data discussed by them, to mean 
that depolarization of the ventricles was mediated entirely through an 
accessory pathway and that there was no conduction through the normal 
auriculoventricular conducting system when the QRS complexes were 
anomalous. After examining the existing data, they concluded that when 
the P-R interval is shortened during anomalous conduction beyond a 
certain critical value, which they placed at 0.06 second, anomalous ex- 
itation is so premature that it has time to spread and depolarize so 
much of the ventricular mass that the latter is refractory when the im- 
pulse via the normal auriculoventricular connections reaches the ven- 
tricles. Although there are other possible explanations for discrepancies 
n the P-J interval, the evidence in their case warrants the conclusion 
which they reached. 

The discrepancy in the P-J intervals in our cases can also be ex- 
plained by depolarization of the entire ventricular mass via the anoma- 
lous route, due to critical shortening of the P-R interval, but our findings 
suggest that the critical value is probably nearer 0.08 second than the 
).06 second arrived at by Kossmann. 

The magnitude of shortening of auriculoventricular conduction time 
when the anomalous pathway functions is of interest from another point 
of view. The form of the anomalous complex undoubtedly is determined 
by the place at which premature depolarization begins, by the number 
of such possible places and by the order of auricular excitation. It has 
been suggested!* that electrocardiograms showing a short P-R interval 
without abnormal widening of the QRS complex, of which 4 cases have 
been reported, may be explained by the termination of an accessory 
tract in the septum near the bundle of His. This tract was actually dem- 
onstrated histologically in 1 of these cases.°° However, the amount of 
shortening of the anomalous P-R interval must also exert an influence 
on the QRS deflections, and it is easy to imagine a difference between 
normal and anomalous auriculoventricular condition intervals of such 
small magnitude that depolarization of most of the ventricular mass 
proceeds along the normal pathways. Under these conditions, it might 
be expected that the electrocardiogram would display short P-R inter- 
vals but little else; if the normal P-R interval then increased by small 


13. Burch, G. E., and Kimball, J. L.: Notes on the Similarity of QRS Com- 
plex Configurations in the Wolff-Parkinson-White Syndrome, Am. Heart J. 32: 
560, 1946. 


14. Ohnell.6¢ Burch and Kimball.13 Fox, T. T.: Aberrant Atrio-Ventricular 
Conduction in a Case Showing a Short P-R Intervai and an Abnormal But Not 
Prolonged QRS Complex, Am. J. M. Sc. 209:199, 1945. Littmann, D.: Aberrant 
Auriculo-Ventricular Conduction in a Patient with Paroxysmal Tachycardia, a 
Short P-R Interval and a Normal QRS Complex, Am. J. Med. 2:126, 1947. 
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increments, a series of transitional complexes would result. If the normal 
P-R and QRS intervals were 0.13 and 0.07 second, respectively, these 
intervals would.become 0.12 and 0.08 second, respectively, during anom- 
alous conduction with an auriculoventricular interval of 0.12 second. 
On the other hand, it would not be possible to recognize anomalous 
conduction, without altering the electrocardiogram (table 6), if the 
anomalous P-R interval were 0.16 second and the normal P-R interval 
0.17 second. This may be the reason that “delayed anomalous conduc- 
tion,” which would furnish the final link in the chain of evidence for a 
functioning structural accessory pathway, has never been observed. It 
may also explain the narrow range of observed anomalous P-R intervals, 
as compared with the wide range of the normal P-R interval. Whereas 
the smallest value for the anomalous P-R interval is conditioned by the 
fastest speed of conduction of which the tissues of the hypothetic ac- 
cessory pathway are capable, considerably slower rates of conduction 
might result in anomalous P-R intervals. so closely approximating the 
normal P-R interval that the anomalous character of the electrocardio- 
gram would not exist, or would not be recognizable. 


PAROXYSMAL TACHYCARDIA 


With few exceptions, published electrocardiograms of paroxysmal 
tachycardia have slh:own normal ventricular complexes. Arana and Cos- 
sio'!®; Hunter, Papp and Parkinson**; Levine and Beeson**; Palatucci 
and Knighton’®; Missal, Wood and Leo,!* and Klainer and Joffe'® re- 
ported a total of 9 cases and published the electrocardiograms in 7 of 
their cases of paroxysmal tachycardia with abnormal ventricular com- 
plexes, a condition which they interpreted as paroxysmal ventricular 
tachycardia. Inspection of the published electrocardiograms, however, 
suggests to us the possibility of supraventricular tachycardia and anoma- 
lous condition. Palatucci!® and Missal,‘ while reporting their cases as 
instances of ventricular tachycardia, frankly admitted that auricular 
fibrillation and aberrant ventricular condition could not be excluded. 





15. Arana, R., and Cossio, P.: Fibrilacién auricular y taquicardia ventricular 
como eventualidad posible en el P-R corto con Q-R-S ancho y mellado, Rev. 
argent. de cardiol. 5:43, 1938. 

16. Palatucci, O. A., and Knighton, J. E.: Short P-R Interval Associated with 
Prolongation of QRS Complex: A Clinical Study Demonstrating Interesting Varia- 
tions, Ann. Int. Med. 21:58, 1944. 

17. Missal, M. E.; Wood, D. J., and Leo., S. D.: Paroxysmal Ventricular 
Tachycardia Associated with Short P-R Intervals and Prolonged QRS Complexes, 
Ann. Int. Med. 24:911, 1946. 

18. Klainer, M. J., and Joffe, H. H.: A Case of Short P-R Interval and 
Prolonged QRS Complex with a Paroxysm of Ventricular Tachycardia, Ann. Int. 
Med. 24:920, 1946. 
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Movitt!® at first made a diagnosis of paroxysmal ventricular tachy- . 
cardia in his case and later correctly changed it to auricular fibrillation 
and anomalous conduction. Abnormal ventricular complexes were pres- 
ent in 5 of the 13 records of tachycardia in our cases, in 3 of them as 
short runs of very rapid rate temporarily interrupting normal ventricular 
omplexes during paroxysmal auricular fibrillation. The resemblance 
of the abnormal ventricular complexes during tachycardia to the anom- 
lous complexes seen with sinus rhythm, the identification of P waves 
egularly related to the QRS complex in 1 of the cases of paroxysmal 
\uricular tachycardia and the presence of auricular flutter in another 
ase clearly indicate that the abnormal ventricular complexes were due 
o anomalous conduction associated with supraventricular rhythm, and 
10t to paroxysmal ventricular tachycardia. This proves that the accessory 
»athway is capable of transmitting impulses at extremely rapid rates, a 
oint of considerable interest, since, on the one hand, the heart rate has 
cen considered by some as vital in determining whether or not anom- 
lous conduction will occur and, on the other, the accessory pathway, 
by delivering impulses to the auricle, has been thought to initiate and 
maintain paroxysms of tachycardia. The importance of recognizing 
anomalous conduction associated with supraventricular rhythm, and 
voiding a mistaken diagnosis of paroxysmal ventricular tachycardia, 
is self evident. 


EFFECT OF DIGITALIS ON THE ABNORMAL MECHANISM 


Scherf and Schénbrunner** observed the disappearance of the abnor- 
mal ventricular complexes following digitalization and concluded that 
digitalis had a greater affinity for the anomalous than for the normal 
auriculoventricular connections. The short P-R interval remained un- 
changed in our 2 cases after full digitalization, but anomalous complexes 
disappeared entirely later, whether as the result of digitalis or not we 
are unable to say. In case 40, as in Movitt’s case,!® digitalis seemed in- 
effective in slowing the ventricular rate during auricular fibrillation 
when anomalous ventricular complexes were present. In case 2 the 
anomalous QRS interval increased 0.022 second after digitalization, but 
in case 36 the QRS interval remained unchanged (table 3). Unfortu- 
nately, normal complexes were not present in these electrocardiograms, 
but it is probable that the normal P-R interval increased in both cases 
after digitalization, especially in case 36, in which the heart rate de- 
creased from 95 to 45. There can be little doubt that the increase of the 
QRS interval in case 2 is due to lengthening of the normal P-R interval, 
but the increment in these measurements is not necessarily the same, as 


19. Movitt, E. R.: Some Observations on the Syndrome of Short P-R In- 
terval with Long QRS, Am. Heart J. 29:78, 1945. 








466 ARCHIVES OF INTERNAL MEDICINE 


implied by Fox, Travell and Molofsky in their case.2° Once the “critical 
shortening” of the P-R interval is reached, the normal P-R interval may 
increase still further without affecting the anomalous QRS interval. In 
these circumstances, depolarization of the ventricles would take place 
wholly through the anomalous route. This is actually suggested by the 
shortening of the P-R peak interval while the QRS interval lengthens 
(table 3). If this reasoning is correct, it explains the failure of digitalis 
to lengthen the QRS interval in case 36; before digitalization the P-R 
difference was in the critical zone, and depolarization was wholly anom- 
alous, and therefore unaffected by increase in the normal P-R interval. 
A simpler explanation is that the normal P-R interval did not increase 
under the effect of digitalis, but this is unlikely. 


SUMMARY 


Analysis of our 52 cases (11 old and 41 new) indicates that the syn- 
drome of short P-R interval, wide QRS waves and paroxysmal tach- 
ycardia occurs most commonly in young people, more often in males 
than in females and in healthy persons from early childhood to old age. 
Paroxysmal tachycardia occurred in 70 per cent of the patients. It is 
compatible with good health and strenuous activity and does not pre- 
dispose to the development of heart disease, although congestive failure 
rarely may result from prolonged, uncontrolled tachycardia. Except for 
symptoms due to paroxysmal tachycardia, and rare instances of sudden 
death, none of which occurred in our cases, the abnormal mechanism 
is asymptomatic and does not affect the prognosis in cases of inter- 
current disease, surgical procedures or pregnancy, and does not affect 
longevity. 

The abnormal electrocardiogram is frequently misinterpreted, lead- 
ing to a mistaken diagnosis of serious heart disease or of paroxysmal 
ventricular tachycardia. Methods of avoiding this error, as well as the 
many procedures for altering the abnormal electrocardiogram, which are 
helpful in interpretation, are discussed. 

The accumulated evidence clearly favors, but does not conclusively 
prove, an accessory conducting pathway as responsible for the disordered 
cardiac mechanism. Such a pathway, with a short conduction interval, 
would make possible the premature depolarization of part of the ventric- 
ular muscle, and offers a possible explanation for paroxysmal tachy- 
cardia. In some cases excitation of ventricular muscle also proceeds 
through the normal pathways, and in such instances the sum of the P-R 
and QRS intervals is the same for the normal and the abnormal beats. 


20. Fox, T. T.; Travell, J., and Molofsky, L.: Action of Digitalis on Con- 
duction in the Syndrome of Short P-R Interval and Prolonged QRS Complex, 
Arch. Int. Med. 71:206 (Feb.) 1943. 
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In other cases the sum of these intervals is not identical, and at least in 
some of these cases depolarization of the ventricular muscle takes place 
wholly through the anomalous route. One of the factors which deter- 
mines whether or not the QRS complex represents an interference phe- 
nomenon or depolarization wholly through the anomalous route is the 
degree of shortening of the anomalous P-R interval. The critical value 
depends on many factors but is probably close to 0.08 second. 

The anomalous QRS and P-J intervals usually do not exceed 0.14 
and 0.26 second, respectively; values in excess of these figures do not 
necessarily indicate independent heart disease. 

Digitalis may or may not widen the anomalous ventricular complex; 
a possible explanation is suggested. In a case of auricular fibrillation with 
anomalous ORS waves, digitalis was ineffective in controlling the ventric- 
ular rate. 


270 Commonwealth Avenue (16). 
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HE GREAT DECLINE in the incidence of infectious diseases and 

in the death rate among patients with such diseases in the past fifty 
years is an obvious fact. In a calculation of the mortality rate among 
policy holders of a large life insurance company,! new low rates in 1947 
are reported for whooping cough, diphtheria, influenza, pneumonia, 
tuberculosis, syphilis and appendicitis. For pneumonia alone the death 
rate has declined 70 per cet since 1937, when chemotherapy, soon fol- 
lowed by antibiotic therapy, began to be used generally. There is nothing 
at present which threatens to stem the downward trend to what even- 
tually will be an irreducible minimum. According to Gordon,” who dis- 
cusses the influence of disease in war, the ratio of death from disease to 
deaths in battle gradually and irregularly declined from 7:1 in the 
Mexican War of 1846 to 0.4:1 in World War I to 0.01:1 in the last 
war. In Ingraham’s opinion*® the death rate from infectious disease is 
now one fortieth of what it was fifty years ago. So far as morbidity is 
concerned, rheumatic fever, poliomyelitis and minor infections of the 
respiratory tract still resist efforts to control them. 


These gratifying results of modern preventive and therapeutic meas- 
ures are bound to affect the general nature of the practice of medicine. 
The decline of importance of infectious disease may be indicated in the 
substance of papers presented at national medical meetings last spring 
unless the selection of titles reflects the interests and choice of those who 
arranged the programs. For example, of the twenty-eight papers presented 
before the American Society of Clinical Investigation, only five dealt 


From the Jefferson Medical College. 
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2. Gordon, J. E.: The Strategic and Tactical Influence of Disease in World 
War II, Am. J. M. Sc. 215:311-326 (March) 1948. 
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specifically with infectious disease, and of thirty-four papers read at 
the Association of American Physicians, again only five were about in- 
fections. On the programs of both the Section on Internal Medicine 
and the Section on General Practice of the American Medical Associa- 
tion meeting only two of eighteen papers of each group concerned in- 
fectious diseases, and on the program of the General Scientific Meet- 
ings there were none. Lest a too complacent attitude ensue, it is well 
to bear in mind certain possibilities for the future. One is the matura- 
tion of a population unimmune to many serious infections by reason 
of lack of exposure to them, which even in normal circumstances may 
be liable to unexpected epidemics of local origin. Another is the ever 
present chance of the introduction of some. common or exotic disease 
from regions in the world in which hygienic and economic conditions 
are still primitive as illustrated by an epidemic of smallpox described 
on a later page. Finally, the sudden destruction of cities by new agents 
of warfare would reduce communities to primitive conditions and pro- 
vide fertile fields for epidemic infections among the survivors. It is prob- 
able that biologic warfare against man will be successful only under 
such conditions. 

Exotic Diseases—Unless they are often unrecognized or case reports 
are not always published, there have been surprisingly few exotic in- 
fectious diseases among veterans who served in areas in which kala-azar, 
leprosy, melioidosis, trypanosomiasis, schistosomiasis and other conditions 
were endemic.‘ In describing such instances, authors often wrongly use 
the term “incubation period” to name the long time between the original 
infection and the onset of symptoms. Micro-organisms hardly “incubate” 
for months or years. In many instances the circumstance is more aptly 
named the carrier state. The incubation period begins when the agent 
becomes invasive and arbitrarily ends when the agent begins to cause 
overt trouble. 

ANTIBIOTICS 


Penicillin—Too much importance, has been given to the need for 
maintaining a persistently large amount of penicillin in the blood. As 
Eagle points out,® the amount in the blood is significant only in so far 
as the blood carries penicillin to the site of infection in the tissues. The 
amount attained and held in the tissue is the important factor. In general, 
except for walled off, relatively avascular foci, enough penicillin reaches 
infected areas if between two and ten times the necessary amount is 
present in the blood. Penicillin may be inactivated and also reversibly 


4. Exotic Disease, editorial, J.A.M.A. 136:111-112 (Jan. 10) 1948. 


5. Eagle, H.: Speculation as to the Therapeutic Significance of the Peni- 
cillin Blood Level, Ann. Int. Med. 28:260-278 (Feb.) 1948. 
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bound by the tissues. Slow dissociation of penicillin bound to the protein 
of cells would seem to permit local activity much longer than might be 
suspected from its rapid disappearance in the blood.* Large amounts 
of penicillin obviously are more effective than small ones because they 
provide killing concentrations over a longer time. 

Since 1944, Price? has treated patients with pneumonia by injecting 
penicillin in doses of 100,000 units twice daily. When indicated, 200,000 
units were given intravenously initially. The results obtained were equal 
to those obtained after injections at shorter intervals. Similar good results 
are reported from the treatment of mice with streptococcic infections 
once or twice a day.® Other tests® showed that penicillin inhaled in the 
nebulized form by animals is present in decreasing amounts as far as 
the bronchioles. In no case was penicillin found in the alveoli. These 
experiments give no support for the treatment of pulmonary infections 
by the inhalation of penicillin. Opposite results are reported by others,!° 
who surprisingly found both penicillin and streptomycin in “the lungs” 
of rats in far greater amounts after inhalation than after intramuscular 
injection of similar or even larger doses. Penicillin appeared in the blood 
after inhalation; streptomycin did not. The matter is unsettled and re- 
quires further study. 

To take the place of the widely advertised but unsatisfactory peni- 
cillin-beeswax-peanut oil preparation, a new compound, procaine peni- 
cillin G, has been devised.1t The substance was first prepared with cot- 
tonseed oil but is now made for aqueous suspension. It is slowly absorbed, 
and an intramuscular injection of 300,000 units provides therapeutically 


6. Schachter, R. J.: Fate and Distribution of Penicillin in the Body: I. Cir- 
culation of Penicillin in the Lymph, Proc. Soc. Exper. Biol. & Med. 68:29-34 
(May) 1948. 

7. Price, A. H.: Aqueous Penicillin Therapy for Pneumococcic Pneumonia: 
Injection at Twelve Hour Intervals, J.A.M.A. 138:292-293 (Sept. 25) 1948. 


8. White, H. J.; Baker, M. J., and Jackson, E. R.: Therapeutic Effectiveness 
of Single and Divided Doses of Penicillin in a Streptococcal Infection in Mice, 
Proc. Soc. Exper. Biol. & Med. 67:199-203 (Feb.) 1948. 


9. Sloan, J. Q.; Bain, G. P., and Brucer, M.: Depth of Penetration of Nebu- 
lized Substances in the Respiratory Tree, Proc. Soc. Exper. Biol. & Med. 66: 264- 
267 (Oct.) 1947. 

10. Laurant, A. M.; McIlroy, A. P., and Hadley, F. P.: Penicillin and Strep- 
tomycin in the Lungs and Blood Serum of Rats Following Inhalational and Intra- 
muscular Administration, Proc. Soc. Exper. Biol. & Med. 68:213-216 (May) 1948. 


11. Procaine-Penicillin G (Duracillin): A New Salt of Penicillin Which 
Prolongs the Action of Penicillin, Proc. Staff Meet., Mayo Clin. 22:567-570 
(Dec. 10) 1947. Sullivan, N. P.; Symmes, A. T.; Miller, H. C., and Rhodehamel, 
H. W., Jr.: A New Penicillin for Prolonged Blood Levels, Science 107: 169-170 
(Feb. 13) 1948. 
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effective amounts in the body for twenty-four to thirty hours.!* Sensi- 
tivity to procaine in certain persons must be anticipated. 

Enormous amounts of penicillin were used in a case of subacute 
bacterial endocarditis caused by Streptococcus fecalis resistent to 6 to 
12 units of penicillin. Hagedorn and Scheifley!* gave 10,000,000 units 
daily for a period and over 300,000,000 units in fifty-six days. Extensive 
bullous and fluctuant sterile necrotic areas developed at sites of in- 
jection, but the patient recovered. 

Barber!‘ fears, as others have, that the widespread use of penicillin 
is causing the appearance of many penicillin-resistant strains of staphylo- 
cocci which in time may become the sole surviving ones. Such penicillin- 
resistant strains may spread from person to person. Of one hundred 
strains isolated from patients, thirty-eight were resistant. 

Efforts are under way to determine the need for substances which 
retard the rapid excretion of penicillin. In one study!® caronamide, a 
substance which accomplishes this purpose, caused a severe reaction. 
It is questionable, except in unusual cases, if such drugs are needed. 

Miller’® publishes further data on the superior efficacy of crude 
penicillin over the crystallized form in the protection of mice against 
certain bacterial toxins. 


Streptomycin.—A rare fatal case of encephalopathy, probably caused 
by streptomycin given intramuscularly in a total dose of 15.6 Gm. for 
five days, is reported.1*7 The patient had had renal disease, and 256 
micrograms per cubic centimeter of streptomycin accumulated in the 
blood. A nurse who had handled streptomycin but had never received it 
had a severe anaphylactic reaction to an intracutaneous test dose of 0.05 
cc. (500 units) .18 
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Further study has been made of bacteria which require streptomycin 
for growth. Such variant forms have been found among Escherichia 
Pseudomonas aeruginosa, Bacillus subtilis,‘ Staphylococcus and Proteus 
morganii. 

NEW ANTIBIOTIC AGENTS 


According to Florey,?° several hundreds of fungi and many bacteria 
produce antibacterial substances. Much work is being done to evaluate 
the few antibiotics which promise to be of therapeutic value and to dis- 
cover others. 

Two newly developed, chemically different antibiotic agents, poly- 
myxin and aerosporin, were derived from similar bacteria. Polymyxin 
was better than streptomycin in controlling infections in animals caused 
by Klebsiella pneumoniae, Hemophilus influenzae, Hemophilus pertussis 
and Neisseria intra-cellularis.24 The acute toxicity of polymyxin for ani- 
mals is greater than that of penicillin or streptomycin. Several patients 
with infections caused by Ps. aeruginosa, K. pneumoniae, H. pertussis and 
Bacillus abortus were successfully treated. 

Brownlee and Bushby?? find aerosporin to be of greater value than 
polymyxin for many infections caused by gram-negative bacilli. Aero- 
sporin was successfully used in 10 children with pertussis.** 

Chloromycetin obtained from a soil actinomycete?* was effective in 
the treatment of mice infected with scrub typhus and psittacosis.2° The 
agent was also of value in the treatment of 25 patients with scrub typhus 


19. Kushnick, T.; Randles, C. I.; Gray, C. T., and Birkeland, J. M.: Vari- 
ants of Escherichia Coli, Pseudomonas Aeruginosa and Bacillus Subtilis Requiring 
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M.: Streptomycin-Sensitive, -Dependent and -Resistant Bacteria, ibid. 107: 143- 
144 (Feb. 6) 1948. 
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21. Schoenbach, E. B.; Bryer, M. S.; Bliss, E. A., and Long, P. H.: Poly- 
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Chemotherapeutic Activity in Experimental Rickettsial and Viral Infections, 
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in Malaya.2° Ten patients with typhoid were greatly benefited by 
chloromycetin given orally.?* 

Aureomycin is effective against a wide range of gram-positive and 
gram-negative bacilli.2“ Experimental infection with rickettsias and 
agents of the psittacosis group are also controlled. Like chloromycetin, it 
is given orally. Aureomycin was used with success for brucellosis and in 
several cases of pneumococcic pneumonia.?*® Toxic effects were not 
serious. 

Bacillus subtilis has yielded several antibiotic agents—subtilitin, baci- 
tracin, bacillin, subtenolin and bacillomycin. Each has a spectrum of 
activity against different bacteria or fungi. Subtenolin?® is active against 
both gram-positive and gram-negative bacteria, and bacillomycin?® is 
fungistatic for almost all the important dermatophytes and fungi caus- 
ing systemic disease. Results of tests on.animals and clinical trial are 


awaited with interest. 
As yet no antibiotic agent has been discovered to be effective against 


filtrable viruses. 
DISEASES OF THE RESPIRATORY TRACT 


It is estimated®® that colds and related diseases cost Americans about 
a billion dollars a year, including four hundred million for drugs and 


medical care and the rest for loss in wages. 
In a three year study*! of diseases of the respiratory tract in an army 
post it was found that viral pneumonias were present in 5 to 10 per cent 
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of cases and bacterial pneumonias in 2 per cent. An undefined syndrome 
called acute respiratory disease (ARD) comprised 75 to 90 per cent 
of the minor diseases and exudative tonsillitis and pharyngitis 10 
to 15 per cent, of which half were caused by beta hemolytic streptococci. 
Influenza occurred only sporadically, and the common cold (acute 
coryza) is not discussed although it is believed to be a different disease. 
One wonders if the common cold was not encountered over the three 
year period or if it was excluded from consideration because the patients 
were ambulatory and not studied in the hospital as the rest were. In 
another study, published last year and again in December 1947,°? mild 
undifferentiated diseases of the respiratory tract were regarded as repre- 
senting a spectrum of overlapping entities, with the common cold at one 
end, acute respiratory disease (ARD) in the middle and the syndrome 
including viral pneumonia at the other end. The reader cannot tell if 
nonbacterial, exudative pharyngitis previously described by the authors 
is excluded from the list or grouped with acute respiratory disease 
(ARD). According to tests in volunteers, the common cold, (ARD) and 
viral pneumonia are immunologically different. In papers on this and 
other subjects the words “human volunteers” are often used; one won- 
ders what other kind there are. 

In the largest experiment ever conducted on the common cold, 
Andrewes** has not yet succeeded in cultivating the causative agent. 
The virus particles were found to measure 0.0001 mm., about the same 
as those of influenza virus. The virus resists freezing at —70 C. 

Topping and Atlas** apparently succeeded in cultivating a virus of 
one of the group of minor ailments of the respiratory tract in the chick 
embryo. Among 60 volunteers inoculated with the culture symptoms like 
those of the donor of the virus developed in 57. The incubation period 
varied from seven to twenty-four hours, and the disease sometimes lasted 
eleven days, with nasal obstruction, rhinorrhea, sneezing, cough and head- 
ache. The lymphoid follicles of the pharynx were prominent and the 
nasal membrane hyperemic. Fever occurred in only 12. When subjected 
to electromicroscopy, supposedly infected allantoic fluids showed parti- 
cles of the same size as those of influenza virus but different from them, 
while no particles were seen in noninfected fluid. As in the experiments 
on viral dysentery carried out by my colleagues and me, similar symp- 
toms developed in 25 to 50 per cent of volunteers given uninfected 
inoculums, which likewise clouds the issue. 
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Calvy®® describes three epidemics of colds on a ship at sea, in each 
of which numbers of patients, 18 in all, had symptoms and signs of 
acute appendicitis. Rhinorrhea was present in 16 cases, but fever was 
present in only 3. The laboratory data generally indicated no abnormalli- 
ties. Appendectomy was performed in 12 instances when symptoms of 
appendicitis persisted. The rest of the patients were regarded as having 
mesenteric lymphadenitis. All the appendixes examined were acutely 
inflamed, and plastic fibrinous exudate was present in 7. Mesenteric 
lymphadenitis was noted in 3 cases. The observations suggest a relation 
between certain forms of epidemic infection of the respiratory tract and 
acute appendicitis. Appendicitis may not be always of bacterial origin. 

A disease of dogs called pharyngolaryngotracheitis was transmitted 
to other dogs but not to mice with filtered secretion, which suggests that 
a virus was the cause.%® 


Pneumonia.—The great diminution in the incidence of pneumococcic 
lobar pneumonia and in the mortality from it is reflected in the paucity 
of papers on the subject in the past few years as compared with those 
which appeared in the presulfonamide era. A few have appeared. One 
is surprised to learn from Collen’s paper®* that there were as many as 
2,176 patients with the disease in cne hospital in salubrious California 
in a three year period. Particular interest is devoted to type III pneumo- 
coccic pneumonia as the one causing the highest mortality rate, 34 per 
cent, in spite of therapy with sulfadiazine. Although penicillin reduced 
the rate to 4.3 per cent, it was still higher than that of any other type. 

From similar studies, Israel and his co-workers*® report a reduction 
in mortality rate of lobar pneumonia from 23 per cent in 1937 to 6.5 
per cent in 1946. In general they report a trend in the characteristics 
of pneumonia away from the typical form, often so much so that it 
causes confusion with the viral pneumonias. They report the leukocyte 
count to be generally lower and the response to therapy slower than in 
previous years. It is unfortunate that the causative pneumococci were 
not “typed” in the latter years of their study. It would seem that a 
diminution in recent years of the number of cases of pneumococcic 
pneumonias types I and II, which are the most “typical” of the forms 
of pneumonia, may account largely for this change. If the proportion of 
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cases of pneumonia of types I and II has been reduced generally through- 
out the country, I would suspect it to be the result of prompt control 
of infections as they arise with sulfonamide drugs or penicillin and the 
consequent reduction of pneumococci which would otherwise be spread 
to cause infection in others. 

In Israel’s series in 1945 to 1946 there were 312 cases of lobar 
pneumonia and only 14 cases of viral pneumonia listed. This is in strik- 
ing contrast with other reports. In Horsfall’s series,3® consisting of a 
military group of 6,000 persons, 250 had pneumonia, and in only 6 cases 
were bacteria thought to be the cause. In another army post viral! pneu- 
monias were three to five times as numerous as bacterial pneumonias. 
In my own service in the winter of 1948 there were 15 cases of pneu- 
monia, only 1 of type I, and 4 of viral pneumonia, the smallest number 
ever dealt with. 

A confusing paper *®* deals with the differentiation of influenza from 
viral pneumonia. The author perpetuates the meaningless term primary 
atypical pneumonia and consistently ignores certain opinions apparently 
not in accord with his own. No reference is made to the likelihood that 
epidemic viral pneumonia represents only the severest instances of mild 
widespread disease. In differentiation, he compares only the pneumonic 
forms (viral pneumonia) with all cases of influenza, both mild and 
pneumonic. Obviously, the incidence of the disease including viral pneu- 
monia is made to appear much lower than that of influenza, which was 
not so during the war years; other differences also are exaggerated. Pul- 
monary consolidation in viral pneumonia is described, but consolidation 
in its strict sense almost never occurs. 

Necropsy in 8 cases of viral pneumonia disclosed no new facts.4° Two 
of the cases were of erythema multiforme exudativum and 1 may have 
been a case of psittacosis. In another instance a woman handled a sick 
English sparrow, and two weeks later psittacosis developed. Sparrows 
were then tested for evidence of psittacosis (ornithosis), but no evidence 
of natural infection was found.*! Sparrows were infected experimentally 
by intracerebral inoculation and by being fed with the virus. 
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In agreement with my view, Scadding*? rejects the term primary 
atypical pneumonia as unsatisfactory on factual and logical grounds. 

Unusual Forms of Pneumonia.—Finland* reports 4 cases of erythema 
multiforme exudativum with pneumonia, 3 of them fatal. In 2 instances 
psittacosis-like virus may have been operative and in a third herpes 
virus. The pneumonia closely resembled viral pneumonia. Certain ob- 
servers‘? still regard the dermal lesions as a complication of viral pneu- 
monia instead of part of a separate entity. 

Twenty-six soldiers who spent some time in an abandoned cellar 
in Oklahoma had pneumonia eight to eighteen days afterward; in 20 
it was severe, in 2 moderately severe and in 4 mild.*5 The disease was 
regarded as an unusual one, different from the oft described viral pneu- 
monia, but all the signs and symptoms were identical with those of the 
disease as first described in 1938. Q fever apparently was not considered 
as a diagnosis. 

From a study of an outbreak of 58 cases of viral pneumonia in 
Naples in March 1946, Stephens*® suggests a relationship to viral hepati- 
tis on the weak evidence of an occasionally palpable liver. The disease, 
he admits, may have been Q fever. 

In 1936, 1940 and 1947 European physicians, Fanconi, Hegglin and 
Gasser respectively, reported a new entity, “Wassermann-positive” pneu- 
monia.** It occurs in epidemic form and is presumably caused by a 
virus. They regard the transient serologic reaction to be dependent on 
an increased amount of globulin. The sedimentation rate is increased, 
but no cold agglutination of erythrocytes occurs. 

Influenza.—According to Finland and his associates,‘® an epidemic 
of influenza B broke out in Boston in December 1945. Influenza B dis- 
appeared in early January, but after that time influenza A appeared. 
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Two patients were observed who had influenza B followed in a few 
weeks by influenza A. Evidence of symptomless infections also appeared. 
Certain patients who had what appeared to be influenza failed to show 
serologic evidence of either A or B infection. Most of those who failed 
to show a rise of antibody titer had what seemed to be other minor in- 
fections of the respiratory tract. There was evidence of at least two 
antigenically different B strains active in the epidemic.*® 

During the epidemic of influenza B, 69 cases of pneumonia were 
studied.®” In about half of the cases there was serologic evidence of in- 
fection with the B virus, and in almost all of these there was a history of 
disease characteristic of influenza a few days before or at the onset of 
pneumonia. The pneumonias were about the same in nature whether 
preceded by influenza or not. Similar observations had been made pre- 
viously by others in regard to influenza A. 

Four more reports,®°! in addition to those mentioned in last year’s 
review, describe the failure of influenza vaccine to prevent outbreaks 
of influenza caused by an A virus slightly different immunologically 
from the A virus used as vaccine. If vaccine against influenza is ever 
to be successful, one must do several things: (a) prepare a vaccine able 
to give a higher antibody response, (b) use adjuvants with vaccine to 
increase the antibody response, (c) immunize a group before or soon 
after a known outbreak has been reported elsewhere or (d) make vac- 
cine with the strains causing an outbreak, but because of the time in- 
volved it is seldom possible to prepare this quickly enough. 

In another study similar observations were made. Under apparently 
ideal conditions in the army, in which accurate reporting of cases is 
made, forewarning of anticipated outbreaks of influenza A in various 
posts was made possible by early recognition of the beginning of an out- 
break in 1947. Accordingly, vaccine was immediately sent to posts as yet 
unaffected, but even then its use did not prevent the disease. The failure 
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might be ascribed to the lack of time required for immunity to develop 
or, more likely, as mentioned in the preceding paragraph, to the opera- 
tion of a different antigenic strain of virus.5? 

Information along this line accrues from Hirst’s®°* observations on 
influenza viruses. Virus A may cause “full-blown influenza infection” 
and maximum multiplication in the mouse lung without gross evidence 
of pathologic change. By passage through mice, enhancement of viru- 
lence occurs not by a steplike increase with each passage, as once be- 
lieved, but by the abrupt appearance of a new form of virus with the 
same ability to grow but with a different pathogenic habit which re- 
places the original form. The new “virulent” form appears to be estab- 
lished after four or five passages, during which the virulence levels off and 
remains fixed, unless, of course, other new and even more pathogenic 
variants appear. Most observations, however, indicate that during epi- 
demics the causative virus is uniform and stable. Changes appear during 
laboratory manipulation. Variations in antigenic pattern of viruses dur- 
ing passage occur which may cause a virus to become different from the 
original form. For example, two similar strains on passage may come to 
differ with their original pattern and even from each other.®4 

Such changes may explain the O and D phenomenon of Burnet, 
the O form being present in initial isolation but being replaced by the 
D form, which is therefore the one commonly dealt with in laboratories. 
Adaptation of human virus to egg medium is a less drastic procedure 
than adaptation to mice and causes less antigenic difference — {fagill and 
Sugg®> confirm Burnet’s observation of a change from the O to the D 
form of influenza virus during artificial cultivation. The change, how- 
ever, is reversible and resembles the phase variation of bacteria. It is 
obvious that influenza viruses are as unstable as other micro-organisms, 
and the sudden changes in character of viruses are thus explained. 

A practical conclusion from these observations and from those pre- 
viously discussed indicates that vaccines, to be effective, should be made 
with strains of virus antigenically similar to the one or ones causing a 
current epidemic. Vaccine obtained from egg-adapted strains would seem 
to be preferable. It is recommended® that all strains of the influenza 
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virus isolated in the future be submitted to the Influenza Virus Strain 
Study Center at 1300 York Avenue, New York city, for classification so 
that strains of current importance may be promptly identified. 

The intradermal inoculation of small amounts, 0.02 cc., of concen- 
trated influenza A and B vaccine evokes as much antibody response as 
that which follows the subcutaneous injection of 1 cc. of the usual form 
of vaccine.®* Immediate and delayed mild dermal reactions and mild 
systemic reactions were common. In a group of persons, some of whom 
were vaccinated by this method, the incidence of infections of the upper 
respiratory tract was not significantly different. 

The complement fixation test is better than the Hirst chicken red 
cell agglutination test for the serologic diagnosis of epidemic influenza.°* 
It is species specific and differentiates A and B virus but is not strain 
specific like the Hirst test. 

VIRUSES 


Enders*? comments on the great number of “new” diseases caused 
by viruses recognized since 1930, at which time it seemed to some as if 
etiologic discovery in this field was in its final stage. As examples of 
newly recognized diseases he cites viral pneumonias, viral dysentery, 
keratoconjunctivitis, Fort Bragg (pretibial) fever, Dodds’s stomatitis and 
diarrhea, Colorado tick fever and a number of encephalitides, to which 
one may add viral hepatitis, viral myocarditis and perhaps amicrobic 
pyuria. Viruses, therefore, attack the eyes, lungs, heart, liver, intestinal 
tract and probably the kidneys in addition to the previously known sites 
of invasion. 

Some years ago Andrewes tested one hundred and fifteen compounds 
for their possible therapeutic effect on viral infections without finding 
any to be of value. Similar disappointing studies are now reported by 
Cutting.°° In discussing the meager progress made along these lines, 
Rivers®! notes that each of the few substances thus far shown to give 
promise of value only retards the multiplication of viruses and rickettsias. 
Bacteria and treponemes are killed by certain chemotherapeutic agents 
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because they have enzyme systems of their own with which various drugs 
interfere. Viruses and rickettsias as intracellular parasites are believed 
to have no enzyme system essential to growth and to depend on the host 
for survival and growth. If this is so, the failure of the present chemo- 
therapeutic agents is explained. To questions raised during discussion 
Rivers answered that there is no successful specific prophylaxis for serum 
jaundice, poliomyelitis and the common cold. 

In a symposium on viruses and viral diseases published in The 
Journal of the American Medical Association on April 24, 1948, Schulz 
reviews the knowledge of viruses which has accrued since Beijerinck first 
found a pathogenic filtrable agent fifty years ago. Smadel outlines the 
tests of practical and academic value for the diagnosis of viral diseases, 
Wycoff discusses electron microscopy of virus and Dingle again gives the 
views of the Commission on Acute Respiratory Diseases which have al- 
ready been published in a number of places. Finally, Francis reports that 
in a search for extrahuman sources, the virus of poliomyelitis was sought 
in 15,300 specimens from various animals, fowl and flies and in sewage, 
sludge, soil, water and milk. All attempts to find the virus failed ex- 
cept in one collection of Sarcophaga flies. 

With the use of a new approach to immunologic research with radio- 
ictive virus, tobacco mosaic virus injected into mice was found to ac- 
cumulate chiefly in the liver; some collected in the spleen and the re- 
mainder elsewhere.®? The results suggest the liver to be important in 
the destruction or elimination of certain viruses. 


Poliomyelitis—Intensive studies are still under way to learn which 
is the most important route of infection. Five epidemiologic reports were 
published. In one study®* poliomyelitis virus was found in the throats 
of three children before they became sick with the disease. It was found 
to be present in the throat only for several days after in earlier tests, and 
epidemiologic studies by others indicate that transmission of the disease 
usually occurs within three to five days of the onset. From these facts 
it was argued that the chief source of the virus is the throat and that 
it is spread by contact or proximity. Even though the stools contain 
virus for weeks, they seem less likely to be a natural source of infection 
in the convalescent period. It still remains to be proved, however, that 
the virus in the feces is not equally dangerous in the transmission of 
the disease during the acute phase. In 1945 Francis reported the presence 
of virus in the feces of a patient nineteen days before an attack of polio- 
myelitis. 
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In another study®* on familial associates of patients with poliomyelitis 
about 23 per cent were revealed to be carriers. The number of carriers 
in a group, therefore, is equal to or twice as great as the number of 
actual patients and is not ten to one hundred times as great as was once 
thought. Virus may persist in stools of contact carriers for five weeks, or 
it may be intermittently present. Since carriers are found mostly among 
close contacts, public health measures had best be directed to family 
groups in which the disease occurs. 

In the third study®® 20 members of four households in which polio- 
myelitis occurred were studied. Virus was present in the feces of 16, 
and among these, 7 had virus in the oropharynx. Of 12 children, all 
had virus in their feces, and 5 had virus in the throat. It appeared, 
therefore, that all but 4 members of these families had poliomyelitis, 
but most of them had it in indefinite or abortive form. One may ask if 
they were not simply carriers. Two English physicians are at variance 
with each other. One®® agrees with the views just expressed, namely, 
that the chief factor in the spread of poliomyelitis is human contact and 
the presence of virus in the nasopharynx is of much more importance in 
its spread than the presence of virus in the feces. The other®* found 
no evidence of contact between paralytic patients, and no 2 patients 
came from the same military unit affected in an epidemic. 

Loring and his co-workers,®* who used concentrated preparations of 
poliomyelitis virus, were able to show complement-fixing antibodies in 
the blood of rats immunized with Lansing strain virus treated with “for- 
mol” and in some convalescent human serums. The results further sup- 
port the relationship of the Lansing strain or related ones to human 
diseases, and the test may serve as an important diagnostic aid. 

By the use of simple methods of purification, the virus of poliomyelitis 
on electromicroscopy was seen to be composed of uniform particles rang- 
ing from 10 to 20 millimicrons in diameter, usually 12 millimicrons.®® 
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During an epidemic, a heretofore undescribed virus was encountered 
in the feces of children with poliomyelitis which caused paralysis and 
destructive lesions in the muscles of mice without affecting the central 
nervous system.“® Repeated recovery of the agent from feces and the 
immunologic response of patients suggested that the agent may be patho- 
genic for man. Its relationship to the epidemic is undetermined. 

In an unsuccessful attempt to obtain information about the dangers 
of tonsillectomy in precipitating bulbar poliomyelitis, Cunning‘? infers 
that the performance of tonsillectomy in cold seasons when poliomyelitis 
is not prevalent will increase the danger of infection of the respiratory 
tract. To show how tenaciously certain ideas persist, he still writes that 
most tonsillectomies are necessary surgical procedures performed in the 
interest of preventive medicine. There is, however, no reliable support 
for his statement, inherited from the past, that “infected” tonsils are 
etiologic foci of infection for nephritis, mastoiditis, rheumatic fever and 
“many other debilitating diseases.” 


Rubella and Pregnancy.—According to studies in Australia‘? of 760 
stillbirths, infections of various sorts had occurred in the mothers, but 
rubella was the only one which gave a high incidence of injury to the 
embryo. This conclusion is in agreement with earlier published reports. 

Impelled by the knowledge that rubella causes developmental de- 
fects of the fetus during the early stages of pregnancy, Hamburger and 
Habel*? studied the viruses of influenza A and mumps as possible causes 
of teratogenic and lethal effects on early chick embryos. As with rubella, 
the viruses of both caused developmental defects and were lethal at 
times, especially in early embryos. Influenza virus affected the brain tis- 
sues in the embryo and the mucosa of the respiratory tract in later life. 

In Milwaukee between 1942 and 1945 Fox and his associates** inter- 
viewed as many women as possible who had measles, mumps or chicken- 
pox. Among infants conceived and born either before or after the mothers 
had had any one of those diseases the incidence of congenital anomalies 
was 0.9 per cent. Of 33 live children born to women who had measles, 
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mumps or chickenpox during pregnancy, only 1, whose mother had 
measles, had a harelip. The reports of others on women with rubella 
during pregnancy give a rate of anomalies of the infant as high as fifteen 
times the expected rate of 0.9 per cent. For poliomyelitis during the first 
four months of pregnancy, the incidence of anomalies is given as nine 
times the normal rate. The authors feel that the type of statistical ap- 
proach by numerous observers has not given conclusive proof of the espe- 
cially harmful effect of rubella on the fetus. 


Herpes Simplex.—A severe case of systemic infection and an exanthem 
of vesicles resembling variola was shown to be caused by the virus of 
herpes simplex.*® 

Evidence is accumulating*® that the varicelliform eruption described 
by Kaposi is caused by the virus of herpes simplex in persons with atopic 
dermatitis. The virus was recovered from the lesions of 4 patients. The 
recovery of the virus distinguishes this infection from eczema vaccinatum 
caused by vaccine virus in patients with atopic dermatitis. 

More evidence is published** that the virus of herpes simplex may 
reside in animals in the latent state and can be provoked into causing 
disease by an induced anaphylactic shock. 

Smallpox.—An epidemic of smallpox, similar to the one which oc- 
curred recently in New York city, was incited in England*® by a soldier 
who arrived from India by air. He was first thought to have chickenpox, 
but soon after smallpox developed in 30 persons and 6 died. In a number 
of cases the disease developed nine to twelve days after vaccination. 


Rabies.—Rabies occurred in a child of 13 months without evidence 
of having been bitten by a rabid animal.*® His lip was cut accidentally 
five weeks before. The clinical course was unusual in that there was 
hyperexcitability alternating with sleep or coma and several days 
elapsed before dysphagia occurred. Diagnosis was made by the injection 
of saliva treated with penicillin intracerebrally into mice, the first time 
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that this has been accomplished. Sellers,8° from his thirty years of expe- 
rience, writes that antirabies vaccine when given to persons who do not 
need it because of indirect or remote exposure has caused more deaths 
than has rabies itself. In his series 3 persons died among 5 who were 
paralyzed by vaccine given mainly to allay apprehension. Although the 
incidence of “treatment paralysis” as a complication of vaccination is 
only about 1 in 3,000, even this can be lowered by restricting the use of 
vaccine to those who need it. Concise directions for procedure in per- 
sons exposed to rabies and indications for and against the use of vaccine 
are given in the paper. 

Derriengue, a highly fatal disease of cattle in western Mexico, is 
aused by a virus closely related to rabies virus and is transmitted by 
vampire bats.84 The virus was recovered from cattle and bats. The 
virus varies as much from rabies virus as do certain rabies viruses which 
have been altered in specificity by passage in experimental animals. 

It is almost impossible clinically to distinguish vesicular stomatitis 
from foot-and-mouth disease, but tests employing complement fixation 
suggest that they are different diseases and can be so diagnosed.*? 


Viral Hepatitis—Infectious jaundice, like homologous serum jaun- 
dice, may be transmitted by syringes contaminated with the blood of per- 
sons harboring the virus.** In an outbreak among 110 men brought about 
by using one syringe but a different needle for injecting tetanus toxoid in 
men in batches of 10, symptoms characteristic of acute infectious hepatitis 
developed fifteen to thirty-eight days afterward in at least 20 per cent 
f those who could be subsequently studied. Blood from unsuspected 
carriers of the virus evidently got into the syringe and was injected into 
the others. Because of the short incubation period, the infection was 
classified as infectious hepatitis rather than serum jaundice. To ac- 
count for the epidemic it was estimated that at least 5 per cent of the 
group must have carried the virus in their blood without showing symp- 
toms. The disease in many of those who were infected, because of its 
mildness and the absence of clinical jaundice, would not have been de- 
tected except for the known date of injection, the fact that it was sought 
for and the evidence of hepatic dysfunction. Only 1 patient was clin- 
ically jaundiced. Four of 10 patients with nonicteric disease were sick 
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three months, the condition representing the chronic stage which some 
believe may lead to cirrhosis. 

The observations reemphasize the danger of unwittingly transmitting 
viral hepatitis with blood, syringes and even needies used to prick the 
skin for blood counts. The possible role of mosquitoes and bedbugs in 
conveying the virus has not been investigated for want of volunteers. 

A physician who gave on the average of fifty intravenous injections 
a day for various reasons to his patients in Italy was imprisoned for the 
transmission of serum jaundice to at least 100 persons as a result of 
faulty sterilization of his needles and syringes. Twelve deaths occurred. 
However, an outbreak of jaundice occurred in another town where the 
physician had never been, and the incident occurred before Italian phy- 
sicians were aware of the danger of hematogenous hepatitis. 

Biopsy of material from the liver by means of aspiration of tissue 
through an inserted hollow needle is now a recognized method of diag- 
nosis.8°> While harm may occur if the procedure is done carelessly, the 
danger is minimal. Hemorrhage, puncture of the gallbladder and other 
accidents may occur and should be anticipated. Two deaths from hem- 
orrhage in sick patients occurred in a series of 150 aspirations.8* No 
deaths occurred in the next 250. Details of the method are given in 
Sherlock’s paper.** 

In Sherlock’s and Walshe’s cases** of the post hepatitis syndrome, the 
hepatic tissue in almost all instances was histologically normal. They 
regard most of the patients as having “hepatic neurosis.” In 600 biopsies 
of material from the liver German investigators®® found no evidence of 
possible development of cirrhosis. 

In previous studies, several observers noted the frequent presence of 
heterophile antibody in the blood of patients with viral hepatitis and 
falsely positive reactions to Kahn and Wassermann tests. In the studies 
of Havens and his co-workers®® the reaction to the heterophile antibody 
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test was positive in only 3 per cent of 508 patients, the reaction to the 
Kahn test was positive in 1.5 per cent and the reaction to the cold ag- 
glutination test was positive in 2 of 323 patients. 


“Viral” Dysentery—Several epidemics of this disease are described. 
In Alabama®! 150 cases were recorded in a community in September 
and October of 1946. The attack rate in a surveyed group was 40 per 
cent, the average incubation period three days and the average duration 
of disease five days. All age groups were affected, no likely source of in- 
fection was found and attempts to isolate a virus were unsuccessful. En- 
ders®® reports similar observations and is also trying to discover the 
cause. An outbreak apparently of the same disease occurred in New 
Haven, and the customary but futile search was made for bacterial con- 
taminants of food and utensils as the cause.°* The authors evidently did 
not entertain the newly suggested idea of air-borne viral infection or other 
means of transmission or indicate that they were aware of them. 

According to present information, the extensive epidemic in Los 
Angeles in December, 1947 popularly said to be caused by virus X was 
apparently caused by three different diseases, influenza A, some undif- 
ferentiated mild infection of the respiratory tract and viral dysentery.®* 


Etiology—Gordon and his co-workers®* succeeded in transmitting 
viral dysentery to volunteers by feeding them filtered stools and unfil- 
tered throat washings from patients. Inhalation experiments, like the 
ones my associates and I previously made, were unsuccessful, but volun- 
teers did not inhale fecal filtrates, with which we apparently had success. 
We were unable, on the other hand, to transmit the disease by feeding 
supposedly infected materials. It is still uncertain how the disease is 
transmitted, but epidemiologic studies®® favor the air-borne route in cer- 
tain outbreaks. It is almost certain also that some inhaled material is 
swallowed. It is highly probable, however, that several entities comprise 
a group of similar diseases, some of which are transmitted orally. 

91. Smillie, J. H.; Howitt, B. F., and Denison, G. A.: An Epidemic of Acute 
Watery Diarrhea in Alabama, Pub. Health Rep. 63: 233-243 (Feb. 20) 1948. 

92. Pond, M. A., and Hathaway, J. S.: An Epidemic of Mild Gastroenteritis 
of Unknown Etiology Presumably Spread by Contaminated Eating Utensils, Am. 
J. Pub. Health 37: 1402-1406 (Nov.) 1946. 

93. Perri, A. M.: Epidemic Nausea, Vomiting and Diarrhea, Philadelphia 
Med. 43:1125 (March 20) 1948. 

94. Gordon, I.; Ingraham, H. S., and Korns, R. F.: Transmission of Epi- 
demic Gastroenteritis to Human Volunteers by Oral Administration of Fecal Fil- 
trates, J. Exper. Med. 86:409-422 (Nov.) 1947. 

95. (a) Christensen, E., and Biering-Sorensen, K.: Meningitis- and Enceph- 
alitis-like Changes in the Brain of Infants with Severe Gastroenteritis, Acta 
path. et microbiol. Scandinav. 23:395-406, 1946. (6) Smillie, Howitt and Deni- 
son.91 (c) Enders.59 








488 ARCHIVES OF INTERNAL MEDICINE 


Our first experiments were made during an epidemic period. To 
avoid confusion with naturally occurring attacks, further unpublished 
experiments were made months later in a nonepidemic period with stools 
preserved at —70 C. The results of the tests were suggestive but again 
not conclusive. While about 50 per cent of volunteers who inhaled fil- 
trates had characteristic symptoms, similar but milder symptoms occured 
in 25 per cent of volunteers who inhaled sterile broth or heated filtrates, 
as in Topping’s experiments on the common cold discussed before. The 
danger of transmitting poliomyelitis and viral hepatitis through inhala- 
tion of feces restricts further experiments of this type. 

The commonly used names “epidemic nausea, vomiting and diarrhea” 
or “gastroenteritis” are unsatisfactory, the first because sporadic cases 
occur and any one or two of the named symptoms may be absent and 
the second because there is no evidence of inflammation. There is seldom 
fever, the leukocytes are normal, there is no blood, pus or mucus in the 
stools, sigmoidoscopy reveals no more inflammation than would be ex- 
pected from the diarrhea itself and in cases of similar disease in infants®®* 
no lesions in the intestine were found at necropsy. Even though a virus 
has not been recovered, there is as much reason to name the disease 
tentatively viral dysentery as there is for the names viral pneumonia or 
viral hepatitis. It is hoped that no one will call it “atypical dysentery.” 


Diarrhea of the Newborn.—Necropsy studies by Swedish observers?®* 
revealed no evidence of intestinal infection. There was fatty degenera- 
tion of the liver, bronchitis and pneumonia suggestive of a general infec- 
tion, with gastrointestinal symptoms. They found an encephalitis-like 
process in 6 instances, meningitis without inflammatory changes in the 
brain in 18 and edema in 8, but their description of the lesions is unim- 
pressive. The changes may be nonspecific like those of “toxic encephalitis” 
found in other diseases. 


According to Clifford’s®® review of the literature, epidemic diarrhea 
in the newborn emerged as a public health problem only after the custom 
of delivering infants in hospitals instead of at home became prevalent. 
In many outbreaks apparently caused by a variety of bacteria and in some 
in which bacteria could not be incriminated, gross defects in nursery 
technic were discovered, favoring infection by the fecal-oral route. Other 
outbreaks appear to be caused by viral agents, yet there is no proof 
for this. There are no methods for reliable diagnostic differentiation. 
Prevention depends on strict observance of hygienic technic in nurseries 
and rooms in which formulas are prepared. 


96. Clifford, S. H.: Diarrhea of the Newborn: Its Causes and Prevention, 
New England J. Med. 237:969-976 (Dec. 25) 1947. 
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Viral Myocarditis—Schmidt®* made further studies on a virus which 
causes myocarditis in chimpanzees. Passage of the virus in other labora- 
tory animals caused myocarditis and encephalitis. It was thought that the 
virus may also be the cause of a form of myocarditis in man because the 
lesions are the same, but there is no evidence of its transmissibility to per- 
sons who handle it. 

A virus identical with or similar to the one just mentioned is called 
the virus of encephalomyocarditis and was thought to have caused a mild 
form of meningitis in American soldiers in Manila. It has a certain rela- 
tionship to the SK-murine and MM strains of poliomyelitis virus.?® 


Fort Bragg Fever.—A virus obtained from patients with this disease, 
also called pretibial fever, caused fever and viremia and evoked specific 
neutralizing antibodies in the blood when inoculated into chimpanzees.°® 


Miscellaneous.—According to Sprunt,!°° methionine decreased the 
susceptibility of rabbits to vaccinia but increased the susceptibility of mice 
to influenza virus especially if the diet was low in protein. Mice on a low 
protein diet alone are most resistant. No explanation is available to ac- 
count for the opposite effects of methionine in mice and rabbits. 

What is said to be the first example of isolation of a virus from natur- 
ally contaminated air is reported. DeLay and his co-workers?! isolated 
the virus of pneumoencephalitis of poultry, or Newcastle disease, from 
the air of a poultry house contaminated by sick birds. Burnet once sug- 
gested a possible etiologic relationship between Newcastle disease and 
infectious mononucleosis, but the ability of immune and normal rabbit 
serums to agglutinate particles of the virus of Newcastle disease seems to 
be unrelated to the heterophile antibody of mononucleosis or to the hypo- 
thetic cause of that disease.1°? 


97. Schmidt, E. C. H.: Virus Myocarditis: Pathologic and Experimental 
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100. Sprunt, D. H.: Increased Susceptibility of Mice to Swine Influenza as 
a Result of Methionine Injections, Proc. Soc. Exper. Biol. & Med. 67:319-321 
(March) 1948. 
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The electron microscope has been put to practical use in the diag- 
nosis of variola, vaccinia and varicella.1°? Elementary bodies can be 
demonstrated in the crusts of vesicle fluid. Those of varicella are rectan- 
gular and uniform, but they are fewer and smaller than those of variola 
and vaccinia. 

Studies of Volkert and Horsfall?°* reveal a substance, specific for lung 
tissue, which has an affinity for PVM (pneumonia virus of mice) and 
can be neutralized only by specific antibody against the virus. The protein 
complex which occurs is stable except in the presence of specific antibody. 
The observation suggests that the binding of virus is a decisive factor in 
the initiation of infection. Presumably the same may hold for other pneu- 
motropic or other organ-specific viruses. Hirst, for example, showed in 
1943 that influenza virus is rapidly absorbed by pulmonary epithelial 
cells, probably by a specific receptor substance. 

Suspensions of Shigella alkalescens, Hemophilus pertussis and other 
bacteria cause clumping of human red cells, as do suspensions of the virus 
of influenza and of other viruses.1°5 


DISEASES CAUSED BY BACILLI 


Tuberculosis—Corper and Cohn}°® again publish pessimistic views 
on the value of streptomycin for tuberculosis. Streptomycin, they write, 
cannot be considered a cure for tuberculosis since it does not destroy 
tubercle bacilli or completely retard their growth in culture medium. In 
experiments with animals, streptomycin retarded tuberculosis but did not 
prevent death therefrom. Bogen, who discussed their paper, adds that 
even if this view is correct the retarding action may be of importance in 
saving life. His animals experimentally infected with tuberculosis often re- 
covered when treated with streptomycin, and in treated patients complete 
healing of lesions may be observed. 

In 7 of 8 cases of tuberculosis few resistant tubercle bacilli were pres- 
ent at the beginning of treatment with streptomycin, but in 5 cases there 
was a gradual increase in their number.1°* Oatway?® considers strepto- 


103. Nagler, F. P., and Rake, G.: Use of Electron Microscope in Diagnosis 
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105. Griffitts, J. J.: Hemagglutination by Bacterial Suspensions with Spe- 
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(March) 1948. 
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mycin to be a hazard to public health because it engenders streptomycin- 
resistant tubercle bacilli. Because of the large amounts of streptomycin 
given for the treatment of tuberculosis and because of its cost, Miller and 
Rowley?®® recovered 50 to 60 per cent of usable streptomycin from the 
urine of treated patients by simple adsorption methods. In several in- 
stances severe neutropenia has occurred in tuberculous patients while they 
were taking streptomycin.1!° 

The November and December 1947 issues of the American Review of 
Tuberculosis are almost entirely devoted to articles about the use of 
streptomycin. Nothing really different from previous views is given. Strep- 
tomycin is of value in many forms of tuberculosis, but particularly in 
tuberculosis of the larynx and trachea. Little or no change occurred in 
productive or fibrocaseous lesions during one hundred and twenty days 
of treatment, but evidence of clearing occurred in 85 per cent of exuda- 
tive lesions. Streptomycin apparently was helpful in the treatment of 
acute miliary tuberculosis, tuberculous pneumonia and enteritis. Injury 
to the vestibular apparatus and the development of resistance to the drug 
by the bacilli were the chief obstacles to therapy. 

In one study 36 patients received 3 Gm. of streptomycin intramuscu- 
larly daily in divided doses for one hundred and twenty days; others were 
given 1 Gm. once daily for forty-two days. In the latter group toxic symp- 
toms seldom occurred, but the eventual results of therapy cannot yet be 
judged. In some patients with early predominantly exudative tubercu- 
losis with recent excavation, the drug caused continuous quiescence, with 
irregular roentgenologic clearing, but tubercle bacilli persisted in the 
sputum. In still others symptomatic improvement was variable, excavation 
continued and the course was progressive, usually accompanied with the 
appearance of streptomycin-resistant bacilli. 

In patients with chronic pulmonary tuberculosis with fibrocavernous 
changes there was much less improvement, but in 17 of 18 patients some 
roentgenographic regression of the infiltration was noted. Satisfactory 
early remission took place in only 4. In 4 patients improvement of a de- 
gree sufficient to permit thoracoplasty was attained. In all 43 cases of one 
series improvement followed streptomycin therapy, but in some the im- 
provement was only slight and transient. Antibiotic therapy can only 
serve to hold the infection in abeyance in order to give the natural forces 
of the body a chance to dominate it before too much structural damage 
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has taken place. Thus far tubercle bacilli were not eradicated from the 
lungs of even the most successfully treated patients, so that the success 
of therapy rests on the ability of the patient to control the infection after 
the use of streptomycin is discontinued. The ideal procedure, barring the 
danger of toxic symptoms, would be to continue therapy for many months. 
However, antimicrobic activity usually terminates between the sixtieth 
and ninetieth days of therapy, when the bacilli almost always became re- 
sistant to the drug. It is suggested that patients be treated routinely for 
forty-two days to avoid development of resistance. 

Experiments are now under way to determine whether as little as 0.5 
Gm. of streptomycin a day is sufficient. 

At present streptomycin therapy is recommended for patients who 
have progressing, moderately advanced or far advanced pulmonary 
tuberculosis of recent origin and in whom the disease is predominantly 
exudative in nature. In cases of chronic disease therapy should be timed in 
relation to possible surgical operation. Because of its toxicity, strepto- 
mycin should not be given to patients with minimal pulmonary tuber- 
culosis or to those with advanced disease in which other methods of 
therapy are available. 

A new class of various benzothiazole derivatives was found to be 
strongly bacteriostatic for tubercle bacilli and to control tuberculous in- 
fection in guinea pigs.111 They are of low toxicity. 

Because of the reported success in the treatment of leprosy with 
“promin” (sodium P,-P’-diaminodiphenylsulfone—N,N’ didextrose sul- 
fonate), Feldman and his associates'!* restudied its effects on experimen- 
tal tuberculosis. It was found to be effective when given subcutaneously 
or orally to infected guinea pigs. It is possible that combined therapy 
with “promin,” streptomycin and “promizole” (4,2’-diamino-dipheny]-5’- 
thiazolesulfone) may be of value in the treatment of tuberculosis. 

Concurrent infection in mice caused by Mycobacterium tuberculosis 
and pneumonia virus of mice or influenza virus caused an acceleration 
of tuberculosis.11* Presumably the reduction of resistance of the tissues 
of the respiratory tract by the mild viral infections permitted more rapid 


111. Freedlander, B. L., and French, F. A.: Chemotherapy of Experimental 
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development of tuberculosis. In man there is little or no evidence that 
viral infections cause a similar effect. 

Interesting observations were made by Ratcliffe and Wells'!* on the 
course of tuberculosis in rabbits exposed to droplet infection. Up to five 
weeks all rabbits responded in about the same manner. Tubercle forma- 
tion began in the second week and progressed to caseation by the fifth 
week. After this time individual differences appeared and the rate of 
progress varied, presumably because of different degrees of ability to de- 
velop resistance. Animals reinfected within four weeks after the first in- 
fection responded like normal ones. The basic effect of acquired resist- 
ance of rabbits to tubercle bacilli seems to be bacteriostatic in nature. 


BCG Vaccine.—Views of the value of BCG vaccine are conflicting. 
The Norwegians made vaccination legally compulsory for those who are 
most in danger of contracting tuberculosis.1'° Malmros!!° in Sweden is 
enthusiastic about the effects of vaccination. In one vaccinated group of 
18,000 only 3 cases of suspected tuberculosis were reported. One fourth 
of the vaccinated group consisted of newborn babies. Rosenthal!1* in 
Chicago reports 11 cases of tuberculosis in vaccinated babies as compared 
with 39 cases among controls in a group of 2,800 newborn infants. A 
positive tuberculin reaction followed vaccination in nearly 93 per cent. 
Wilson,*18 on the other hand, doubts if BCG vaccine has been shown con- 
clusively to have any protective effect at all. If vaccine is used at all, it 
should, he believes, be restricted to those most exposed to infection, such 
as nurses or medical students and children in infected households. Vac- 
cine should not be given before the age of 6 months. Wallgren,1?® who 
was largely responsible for the method of vaccination used in Sweden, 
feels that Wilson’s attack on the value of BCG vaccine is in many re- 
spects unjust and incorrect. His views are seconded by Malmros.1?° 
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Aronson?! also states the belief that BCG vaccine should be used only 
for medical students, nurses and hospital personnel and for military per- 
sonnel in areas with a high tuberculosis rate if such persons give negative 
reactions to tuberculin. BCG as an immunizing agent should serve only as 
an auxiliary agent with other established methods. 

At the second national conference on the use of BCG vaccine in New 
York in March 1948, it was decided that many fundamental problems 
are yet to be solved.1*2 While there is little doubt that BCG is harmless, 
there is uncertainty as to the degree and duration of immunity it con- 
fers. Regardless of the ultimate place of BCG, it is unlikely, as in other 
infectious diseases, that vaccine will ever supersede other control meas- 
ures. Many are of the opinion that in certain localities tuberculosis can 
be eradicated without vaccine. Others fear that vaccination will only 
confuse the existing epidemiologic pattern by altering the reaction of the 
skin to tuberculin. Therefore, at present there is no justification for re- 
laxing the current methods which are obviously successful. 


Le prosy.—According to McCoy,'** 475 cases of leprosy were reported 
in California up to 1940, but only 23 persons acquired the disease there, 
7 of whom had never been out of the state. The majority of patients 
came from Mexico and the Orient. Except for children born of leprous 
parents, the danger of the spread of leprosy in California is small. McCoy 
writes that the “incubation period” of leprosy varies between eight and 
twenty-five years. It seems more likely that eight to twenty-five years 
elapse after infection before clinical symptoms are characteristic enough 
to permit diagnosis. 

Up to 1946, 28 cases of leprosy have been recorded among veterans 
of World War II, of whom 10 came from states in which it is endemic. 
It is predicted that in the future more cases will appear among those who 
served in military zones in which leprosy exists.1*4 

What seems to be proof that leprosy can be acquired by infection 
through the skin was furnished by occurrence of the disease in 2 members 
of the United States Marine Corps.!*° Both were tattooed by the same 
artist in Australia, and in both leprosy appeared in the tattooed areas 
two and one-half years later. 
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A “New” Mycobacterial Disease —MacCallum and his co-workers!75* 
describe 6 cases of ulceration of the skin in persons from a district in 
Australia over a period of several years. Because of the presence of acid- 
fast bacilli in the lesions, tuberculosis was first suspected, but because of 
the great numbers of bacilli present, the lack of cellular reaction thereto, 
their lack of growth on culture mediums used for M. tuberculosis and 
their lack of pathogenicity for guinea pigs, leprosy was considered. This 
diagnosis was excluded. Because of these peculiarities and of the produc- 
ion of similar lesions in rats and mice by injecting the bacilli, the authors 
believe that they dealt with a “new” disease. The bacilli are unlike those 
if any known mycobacterial infection. In speculation on the discovery 
of a “new” infection questions arise as to whether it is actually new in the 
ense of never being existent before or arising from variation of bacteria 
‘rom known forms into new ones, or whether the disease has long existed 
but is so rare that cases have heretofore been unrecognized. 


Brucellosis —Sizable outbreaks of brucellosis are usually caused by 
Brucella suis and Brucella melitensis, but in Maryland there ware 28 
known cases in one caused by Brucella abortus.1*° It was caused by the 
addition of raw milk from an infected herd to supplement an inadequate 
supply of “clean” milk. 

Three groups of observers!** favor the combined use of streptomycin 
ind sulfadiazine for treatment. In Spink’s!**¢ series recovery was recorded 
as complete in 5 and apparently complete in 3 of 9 patients so treated, 
including some with endocarditis and spondylitis. In Eisele’s'**” cases 
brucellas persisted in blood which contained two to five times the amount 
of streptomycin needed to kill them in the test tube. Bacilli were still 
present after treatment was stopped, which makes one skeptical of its 
curative effect. Success with combined drugs in a case of chronic brucel- 
losis is reported.1*5 Numerous speakers at an inter-American Congress 
on brucellosis in Argentina in November 1948 described disappointing 
results. Combined therapy was also ineffective for infections with Br. 
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melitensis.1*5* Aureomycin is now said to be the most effective agent, but 
in treatment of 24 patients several relapses occurred.1254 

Vaccination with the customary heat-killed Brucella and treatment 
with various drugs gave disappointing results in therapy, but supposed 
desensitization with ultraminute fractionated dosage of an “oxidized 
brucella vaccine” before larger amounts were given was said to be effec- 
tive.1°° The authors report studies of 300 cases of chronic brucellosis over 
a ten year period. If one physician can collect so many cases of an un- 
common disease, it must be that the rest overlook it frequently or that all 
his cases were not those of chronic brucellosis. 

Since a common antigenic relationship apparently exists between the 
Brucella organism and Vibrio comma, vaccination against cholera may 
evoke agglutinin which clumps the Brucella.1%° As a result, diagnostic 
confusion, especially with chronic brucellosis, is likely to be encountered 
until the agglutinin vanishes in some of the 3,000,000 veterans who have 
been vaccinated against cholera. Over half of 100 persons who had re- 
ceived cholera vaccine had an agglutinin titer for brucella of 1:20 or 
higher, and in 20 per cent the titer was over 1:80. Agglutinin may persist 
for twenty-eight months.13! 

Two cases of brucellosis, 1 of them doubtful, are reported in which 
there were chronic diffuse pulmonary changes.!*? 


Diphtheria.—The diphtheria pandemic in Europe during the war led 
to an extensive study of the subject in Denmark.8* Between October 
1943 and April 1944, 403 cases were observed. The group involved was 
different from that in earlier years in that 70 per cent of patients had 
been immunized. Of 403 patients, 36 died, and none of these had been 
immunized previously. Of 54 strains of diphtheria bacilli recovered dur- 
ing the study, 37 were of the gravis type, 16 of the mitis type and 1 of 
the intermedius type. The importance or validity of such classification is 
questioned by many. Electrocardiographic changes were present in 85 per 
cent of the cases arbitrarily classified as severe. At necropsy diphtheria 
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bacilli were found in the lungs in 65 per cent, in the blood in 13 per cent, 
in the spleen in 8 per cent and in the liver in 5 per cent of patients. 
Hemolytic streptococci were found in practically the same percentages 
and were thought to contribute to the severity of the disease. 

In an epidemic of diphtheria in Utah in 1947 there were 117 known 
cases and 11 deaths.!*4 The mitis strain of diphtheria bacilli was isolated 
from 74 per cent of patients, the minimus from 18 per cent and the 
gravis from 6 per cent. Thirty per cent of patients had been previously 
immunized against diphtheria. No deaths occurred in those from whom 
the minimus strain was isolated. 


Tularemia.—Bost and his associates!*° report on 54 cases of tularemia 
in the Ozark region, in 27 of which streptomycin therapy was applied. 
The results were striking. In the untreated patients the average duration 
of disease was fourteen days, but in those treated it was one day after 
therapy. Three untreated patients died, and all treated ones, including 
several with pneumonia, recovered. According to Foshay,1°° the admin- 
istration of a total dose of 2 or 3 Gm. of streptomycin is usually enough; 
more is wasteful. 


Plague.—Primary pneumonic plague recurred in Mukden in February 
1946 for the first time since 1921.15" It was thought to have been brought 
in by a carrier, but the infection probably resided there in rats endemic- 
ally. The incubation period seemed to be three to five days. Three 
patients treated with sulfadiazine early in the course recovered. Four of 
42 persons who had contact with patients harbored Pasteurella pestis in 
their throat for six to fifteen days without becoming sick. Sulfonamide 
therapy has also reduced the death rate in Brazil.13§ 

Pneumonic plague appeared in September 1946 in Rangoon, where 
plague is endemic.1°® The first 10 cases were unrecognized, as often hap- 
pens. The outbreak affected a crowded community grouped about a small 
factory. Although pneumonic plague is usually regarded as extremely 
contagious and has been mentioned as a likely agent for bacterial war- 
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fare, events in the present outbreak suggested otherwise. Examples of 
close and prolonged contact with patients without contagion are cited 
which leads to the statement that “generally the disease is not particularly 
infectious.” Numerous other reported examples of low infectivity are 
quoted. The fact that many of the observations were made in hot climates 
may account for the low contagiousness. Pneumonic plague is thought to 
spread with more ease in cold weather, but this may not be so. Contagion 
may be enhanced by concomitant minor viral infections of the respiratory 
tract, more common in winter, which prepare the tissue for easier in- 
vasion. 

A similar circumstance is reported by Huang and his associates'*° in 
Nanking. Pneumonic plague developed in a laboratory technician while 
he was working with plague bacilli. Of 15 persons who had close contact 
with him during the disease, none contracted the infection. All contacts, 
however, received 3 to 6 Gm. of sulfadiazine daily for one week as a 
prophylactic measure. It is uncertain how much credit can be given to 
its effectiveness. The patient was given 21 Gm. of streptomycin over 
eighteen days, during which time the fever tended to fall. It ended 
abruptly on the eighteenth day. Sulfadiazine was also given. The plague 
bacilli, sensitive to streptomycin at first, became resistant to 200 mg. per 
hundred cubic centimeters. 

Streptomycin was highly effective in controlling both septicemic and 
pneumonic plague in experimentally infected mice, even when given late 
in the cours«: of the disease.144 On a proportionate basis, 2 to 4 Gm. daily 
is recommended for plague in human beings. Streptomycin used in 
India!#? gave good results within thirty-six hours. 


T etanus.—Tetanus toxoid as employed by the Naval Medical Services 
was highly effective in preventing the disease.14% Active immunization 
with this is supe..or to passive immunization with antitoxin. Both plain 
and alum-precipitated toxoids are effective, the latter being preferred. 
Four cases of tetanus occurred during the war; the 2 victims who re- 
covered had received the usual immunizing treatment, and the 2 who 
died had not. 

Reference was made previously to an epidemic of viral jaundice 
inadvertently induced during immunization with the use of contaminated 


syringes. 
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Anthrax.—Anthrax in a wool picker was treated with penicillin and 
antianthrax serum.!** During treatment, meningitis was suspected; the 
spinal fluid was normal, but anthrax bacilli were cultivated therefrom. 
Penicillin was then given intrathecally and sulfadiazine orally. The spinal 
fluid soon became cloudy with cells. Intrathecal therapy may have 
brought about recovery, but it may have been unnecessary and it prob- 
ably caused “sterile meningitis.” 

Anthrax affects elephants. Caretakers 145 and handlers of raw ivory'*® 
have contracted the disease. 


Rhinoscleroma.—A patient who had had rhinoscleroma for fifteen 
years was apparently cured with streptomycin.'** Bacilli of the Klebsiella 
group thought to be the cause of the condition were present and disap- 


peared after therapy. 
ENTERIC DISEASES 


After Boivin’s and Poe’s success in causing type transformation of 
colon bacilli, Weil and Binder!4® succeeded in changing Flexner dysen- 
tery bacilli from one type into another by growth in filtrates of the type 
strain into which the bacillus was changed. The instability of supposedly 
fixed types of bacteria is thus becoming more and more evident, raising 
the whole question of classification and type specificity. As regards dys- 
entery bacilli, instability may account for the great variety of listed strains. 
It may also explain the lack of success in devising measures for specific 
immune prophylaxis and therapy. 

Studies along similar lines!#® on Salmonella show that strains of bacilli 
of this group of bacilli also may transform themselves into another type. 
In the experiments a strain of Salmonella simsbury, by growth in specific 
serum of Salmonella senftenberg, was induced to change into the latter 
variety. Bacilli of the senftenberg type were then grown in other anti- 
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serum, which induced the appearance of still another type which when 
once more cultivated in homologous serum caused reversion to bacilli of 
the original simsbury form. By replacement of the eponyms with the im- 
proved nomenclature indicating fixed 0 and H antigens, the schematic 
behavior of the transformations appears as follows: I, III, XIX:Z.;7I, 
III, XIX:¢.s.t.7I, II, XIX:Z;,?I, II, XIX:Z.;. The new scheme of 
classification looks complicated, but it really simplifies matters. It shows 
further how unstable bacilli may be and that supposed “new” types may 
only be variant forms of each other. Similar phenomena are known to 
occur with pneumococci and Micrococcus tetragenus. 

Studies by Hardy and his co-workers!® support other recent work 
regarding the uselessness of vaccines given parenterally for the prevention 
of shigellosis. 

Hardy and Halbert gave streptomycin orally to 37 patients with 
bacillary dysentery.1°! Some received 3 Gm. and some 6 Gm. in four 
divided doses daily. Others were given 4 Gm. of sulfadiazine daily. Shi- 
gellas decreased rapidly in the stools after streptomycin therapy and were 
absent after the sixth day, but by the fourteenth day six stools again con- 
tained dysentery bacilli. After sulfadiazine therapy all stools were free 
from dysentery bacilli by the third day, and there were no recurrences. 
Streptomycin therefore appears to be of value when Shigella are resistant 
to sulfonamide compounds. Its use is also desirable if the patient is sen- 
sitive to the latter. 

In efforts'®* to detect the source of outbreaks of food poisoning, the 
presence of Streptococcus fecalis in suspected food is often disregarded 
because it has little, if any, virulence and is a common inhabitant of 
human feces. Nevertheless, these cocci were implicated as possible causes 
of four outbreaks of food poisoning acquired by eating milk products or 
meats. Volunteers were fed five hour cultures of Str. fecalis, but in only 6 
of 26 did suggestive symptoms of “food poisoning” follow.15* 

A somewhat similar opinion’®* incriminates paracolon bacilli as 
causes in certain instances of chronic dysentery. These baciili commonly 
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found in the intestine are not regarded as pathogens, but evidence in 
several cases described strongly suggests that they are pathogenic. Strepto- 
mycin given orally and parenterally eliminated paracolin bacilli in 5 
patients, and clinical improvement followed. Analysis of strains of para- 
colon bacilli revealed that 70 per cent of them contained antigens com- 
mon to Salmonella or Shigella. 


Typhoid.—German'®> and Chinese®® observers regard aspiration 
and culture of the marrow as the best method to obtain typhoid bacilli 
from patients. 

After a comprehensive review of the subject, Dolman’** concludes 
that there is no justification for vaccination against enteric infections by 
the oral route. 

Mention was previously made of the effectiveness of chloromycetin in 
the treatment of typhoid. 


Cholera.—Cholera in epidemic form appeared in Syria, Lebanon and 
Egypt?°S in the late fall of 1947. According to a brief report on the Egyp- 
tian outbreak, which lasted about eight weeks, over 20,000 cases and 
10,000 deaths occurred, a mortality rate of 50 per cent. In the last epi- 
demic in 1902 the rate was said to have been 85 per cent. It is unlikely 
that the rate is even as high as the lesser figure given. Many observers 
diagnose cholera only if the patient is extremely sick or dies; mild at- 
tacks are usually ignored or regarded as some other form of enteritis. As 
usual, and most likely wrongly, vaccine is given much credit for control- 
ling the outbreak, but it is admitted that the decline may have been 
spontaneous. 

Cholera was erratically distributed in the Egyptian outbreak. Seldom 
was more than one member of a household attacked. The victims were 
generally either parasite ridden or senile, or they had pellagra, malaria 
or other disease or were young children. Achlorhydria, presumably a fac- 
tor enabling vibrios to survive in the stomach, is commonly found in de- 
bilitating conditions. Alkalinity in the intestine also favors the growth 
of vibrios.1°9 
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Because Bhatnagar’®® in India found that hexamethylenetetramine 
killed the cholera vibrio and because of the reported success of sulfona- 
mide compounds in treatment, a new compound of sulfathiazole and 
formaldehyde was tested. Eighty-five patients were treated with the new 
drug, called “6257.” The average amounts given over several days to 
children was 16 Gm. and to adults 23 to 30 Gm. orally. A large initial 
dose of 6 Gm. was given. The effects were much better than those after 
the use of the usual sulfonamide drugs. Distinct improvement was said 
to occur at the end of twenty-four hours. Apparently no fluid was in- 
jected parenterally. Almost all treated patients survived. The mortality 
rate among untreated patients in the same outbreak is not stated. The 
drug is said to be of value in prophylaxis during the theoretic “negative” 
phase after vaccination and to prevent the spread of infection to others. 
Vibriones were said to be absent from stools of treated patients. If the 
value of this compound is confirmed elsewhere, it will be a great boon. 
It will permit the treatment of hundreds of patients in an outbreak and 
obviate the cumbersome but effective method of parenteral rehydration. 

In experimental studies, Burrows and his associates!®1 were able to 
induce actual infection and multiplication of vibrios in the intestine 
of guinea pigs fed with the germs after the manner used by Koch. The 
infection is truly an enteric one confined to the lumen of the intestine. 
In guinea pigs which had been infected previously or immunized with 
vaccine the number of excreted vibrios was greatly reduced and the 
duration of infection lessened. Specific antibody (coproantibody) ap- 
peared early in the feces, was associated with serum globulin and appar- 
ently was excreted or secreted into the intestinal lumen from the blood. 
Antibodies appeared more slowly in the blood but persisted much longer 
than those in the feces. 

A substance in filtrates of cultures of the cholera vibrio has a destruc- 
tive specific action on the epithelium of the guinea pig’s ileum.’®? It is 
not in autolysates of vibrios, but it is a somatic antigen and evokes 


neutralizing antibodies. 
MENINGITIS 


Meningitis Caused by Meningococcit and H. Influenzae.—In sep- 
arate papers dealing with meningitis caused by meningococci and 
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H. influenzae, Hoyne’®? reemphasizes the importance of doing as few 
spinal punctures as possible and avoiding intrathecal therapy. This alonc, 
he believes, has contributed much to the improved mortality rate of the 
disease. Aside from an initial spina) puncture for diagnosis, 97 per cent 
of his patients were treated without intrathecal therapy or drainage of 
spinal fluid. Even the initial puncture was not always needed for diag- 
nosis if cultures of the blood or of the dermal lesions revealed meningo- 
cocci. With the exclusion of moribund patients admitted to the hospital, 
the mortality rate among 660 patients was 6 per cent! In a much smaller 
number of cases my experience has been similar. Hoyne and Brown treat 
their patients with sulfonamide drugs, preferably sulfathiazole, giving the 
first dose intravenously and the rest orally when possible. The level of 
the sulfonamide drug attained in the blood is of no great importance when 
the average dosage is given, and the amount entering the spinal fluid is 
said not to be a determining factor in recovery, a view with which I 
agree. Hoyne does not favor the use of penicillin for meningococcic 
meningitis. 

For meningitis caused by H. influenzae, Hoyne and Brown regard in- 
trathecal therapy as “totally unnecessary,” nor is type-specific antiserum 
needed when the dosage of streptomycin and sulfadiazine is adequate. 
These are opinions with which I also concur. Of their 28 patients, 26 
recovered after oral and parenteral therapy with a sulfonamide com- 
pound and streptomycin. 


Gonococcic Meningitis——A case of gonococcic meningitis ostensibly 
resulting from chronic prostatitis caused by a urethral infection fifteen 
years previously is reported.164 While it is reasonable that this sequence 
of events occurred, the matter of differentiating gonococci from meningo- 
cocci and related or similar gram-negative cocci is not easy. The criteria 
used for the recognition of the cocci as gonococci were the colonial char- 
acteristics on chocolate agar, fermentation of dextrose and a change of 
color from pink to black with dimethyl-para-phenylenediamine hydro- 
chloride. 

Tuberculous Meningitis——Lincoln and her co-workers!® treated 7 
patients with tuberculous meningitis with “promizole” (4,2’-diamino- 





163. Hoyne, A. L., and Brown, R. H.: Seven Hundred and Twenty-Seven 
Cases: An Analysis, Ann. Int. Med. 28:248-259 (Feb.) 1948; (a) Intrathecal 
Therapy Not Required for H. Influenzae Meningitis: A Report of Twenty-Eight 
Cases, J.A.M.A. 136:597-601 (Feb. 28) 1948. 

164. Stigler, S. L., and McLester, J. S.: Gonococcic Meningitis Fifteen Years 
After Urethritis, J.A.M.A. 136:919-920 (April 3) 1948. 

165. Lincoln, E. M.; Kirmse, T. W., and DeVito, E.: Tuberculous Menin- 
gitis in Children: A Preliminary Report of Its Treatment with Streptomycin and 
Promizole, J.A.M.A. 136:593-597 (Feb. 28) 1948. 








504 ARCHIVES OF INTERNAL MEDICINE 


phenyl-5’'-thiazolesulfone) combined with a streptomycin; the former 
was given orally and the latter intramuscularly and intrathecally. The 
combination was given because streptomycin acts quickly but is toxic and 
the effects of “promizole” are usually delayed for several weeks and it 
is less toxic. Of their 7 patients, 6 no longer have evidence of neurologic 
disorder and are normal mentally. 


STREPTOCOCCI 


Varying results are reported of the effectiveness of penicillin in rid- 
ding carriers of hemolytic streptococci.1°° Success was attained in 18 of 
20 patients by giving 1,200,000 units of penicillin over ten days. Others!®7 
using 100,000 units a day found that the incidence of beta hemolytic 
streptococci remained the same as in the control group without treat- 
ment. Streptococci resistant to more than 10 units of penicillin were then 
found in 82 per cent of treated patients and in 40 per cent of the control 
group. Those in the control group were probably acquired by contact 
with persons of the treated group. When larger doses were given, 1,000,- 
000 units a day, hemolytic streptococci usually disappeared. The use of 
penicillin as a prophylactic agent is suggested to prevent infection by 
beta hemolytic streptococci which may induce rheumatic fever. 

There is no evidence as yet of the development of resistance to peni- 
cillin among pathogenic strains of hemolytic streptococci, pneumococci 
or gonococci in patients during the course of therapy.16* Hemolytic 
streptococci may become somewhat resistant during growth in penicillin- 
containing medium in cultural tests, but the resistance is temporary. 

In three papers in the Proceedings of the Society of Experimental 
Biology and Medicine of February, Gezon reports the acquisition of a 
seventeenfold resistance on the part of some strains of group A hemo- 
lytic streptococci by growth in mediums containing penicillin. Other 
strains increased resistance sixfold after sixty subcultures. Resistant strains 
lost much invasiveness. The resistance disappeared after subculture in 


penicillin-free medium. 
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Rothbard and Watson!®®show that during the course of disease caused 
by group A hemolytic streptococci certain variation takes place in the 
bacteria. There is a gradual decrease in the amount of the type-specific 
M protein, which subjects them to greater bacteriostatic action by the 
blood. These avirulent variants could be caused to revert to the original 
form by passage in mice. From previous work on the pneumococcus, I 
suspected that a change from virulence to avirulence involving the 
M~?*S~°R phase transformation played a role in recovery from infec- 
tion, but I was unable to demonstrate it. 


Rheumatic Fever.—In place of sulfadiazine as a prophylactic agent 
against hemolytic streptococcus infection of the respiratory tract as a 
measure to prevent recurrences of rheumatic fever, 500,000 units of peni- 
cillin was given in troches after each meal to 22 children observed in a 
cardiac clinic.1*® None had signs of rheumatic activity, in contrast with 
the occurrence in a similar but untreated group of children, in 4 of whom 
such signs developed. 

In a long, discursive paper reviewing the nature of viruses in general, 
Gordon!"! resurrects the controversy on whether a virus is the cause of 
rheumatic fever. He feels that it is improbable that the streptococcus is 
more than an associated agent, but it is the commonest of all invaders 
whatever the primary cause may be. Because certain cellular reactions 
in cases of Hodgkin’s disease and of rheumatic fever resemble the histo- 
logic changes caused by certain viruses, the author believes both to be 
caused by viruses. The conclusion is written: “The chief infective agent 
in rheumatic fever, the rheumatic granuloma of Aschoff, is almost cer- 
tainly a virus.” 

McKeown!” reopens the other long-standing problem of the possible 
allergic nature of acute rheumatic fever. Lesions which resemble those 
of rheumatic fever were evoked in the cardiovascular system by sensitiz- 
ing rabbits with horse serum and reinjecting horse serum later. Similar 
results were reported after the use of egg albumin.'*? 


Arthritis —A comprehensive review of the literature on rheumatism 
and arthritis by Hench1** and his collaborators includes papers pub- 
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lished between 1941 and 1945. Over two thousand references are listed. 

According to Rose and his co-workers,1** the serum of patients with 
active rheumatoid arthritis, but not that from patients with other condi- 
tions, causes agglutination of sensitized sheep erythrocytes in titers several 
fold higher than agglutination of normal sheep erythrocytes. Since this 
reaction seems to be unique for rheumatoid arthritis, it may serve as an 
aid in differential diagnosis and to determine the degree of activity. The 
reaction is unrelated to other known ones. 

Two authors'*® treated patients with arthritis by hot fomentations 
for seventy-two hours, followed by Speransky’s barbarous “spinal pump- 
ing,” six fever sessions induced by killed typhoid bacilli, autohemotherapy, 
nicotinic acid and physical therapy. Fortunately for the patients, they 
seem to have escaped vaccine therapy, chrysotherapy, prostigmine, bee 
venom injections, loss of teeth, tonsils or other detachable organs and 
further futile gestures! 


DISEASES CAUSED BY FUNGI 


Coccidioidomycosis—Groover and his associates!** studied 1,220 
soldiers with asymptomatic pulmonary pathema, discovered on roentgeno- 
graphic examination. Of these, the sputum of 50 per cent contained no 
tubercle bacilli, and 3.5 per cent reacted negatively to the tuberculin 
skin test. All were considered to have tuberculosis unless it was proved 
otherwise. Cutaneous tests were made with tuberculin, coccidioidin and 
histoplasmin. About 97 per cent were sensitive to tuberculin, 59 per cent 
to histoplasmin and 31 per cent to coccidioidin. Many reacted to all three 
antigens. Three patients reacting to coccidioidin and tuberculin had both 
acid-fast bacilli and spherules of Coccidioides in their bronchial secre- 
tions. Histoplasma capsulatum was not found in any. The incidence of 
pulmonary calcifications was greater in persons sensitive to histoplasmin. 
Obviously the use of the skin test for histoplasmosis was of limited value 
in differential diagnosis and the present methods used for the differential 
diagnosis of pulmonary infections are inadequate. In 4 former soldiers 
who had served in endemic areas coccidioidomycosis developed after they 
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returned to their homes in New England.1*8 Each had evidence of mild 
pulmonary involvement. The report again emphasizes that the disease 
must be suspected in areas in which it is not endemic when puzzling 
lesions of the skin or pulmonary involvement develops in patients who 
have been in endemic regions. 

Smith?” reports a case of coccidioidomycosis in a dog in Iowa. The 
animal had been in Texas a year before and may have been infected 
there. However, coccidioidomycosis has been observed as far as the states 
bordering Iowa to the west and south. Coccidioidal granuloma has been 
recorded in cattle and sheep. 


Histoplasmosis.—It is evident that most persons infected with H. cap- 
sulatum do not have grave or fatal disease. As with coccidioidomycosis, the 
majority of cases are mild and have been heretofore unrecognized. Stuart 
and his associates'®® studied a first observed case in which there was re- 
covery from a moderately severe attack. The acute phase of the disease 
resembled viral pneumonia with pleural effusion and lasted about 
a month, but low grade fever persisted for three months. Diagnosis 
was made from a positive reaction to a histoplasmin test, the finding of 
the typical bodies in circulating mononuclear cells and the cultivation of 
the fungus from the pleural exudate. 

An analogy between histoplasmosis and coccidioidomycosis is becom- 
ing more and more evident. Both were once thought to be fatal diseases 
until the majority of cases were found to be mild. The causative fungi 
are found in rodents!§* and dogs,1*® but while Coccidioides immitis has 
been found outside the animal body, H. capsulatum has not. It probably 
will be eventually. The fact that the disease is most prevalent in the mid- 
western states suggests that conditions there are favorable to its growth 
and spread. There is some question of the specificity of the histoplasmin 
skin test in the diagnosis of mild cases, particularly in the Middle West, 
or of previous attacks of the disease, but the greater number of severe 
cases in the same region seems to verify its value in case finding. In that 
region pulmonary infiltrations and calcifications are most often the re- 
sult of histoplasmosis.15? 
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A complement fixation test has been devised for the diagnosis of histo- 
plasmosis.183 Of 300 serums, 14 reacted positively, of which 9 came from 
patients with histoplasmosis. The most efficient medium for the isolation 
of H. capsulatum is brain-heart infusion blood agar incubated at room 
temperature. 

Now that diagnostic methods are available, the diagnosis will be made 
in more instances, and this undoubtedly will lead to the erroneous idea 
that the disease is spreading. For example, since 1944, 9 cases have been 
recognized as far east as Pennsylvania, most of them severe.184 From the 
100 cases now on record, it is evident that the disease as a primary infec- 
tion is not so difficult to recognize as when it accompanies other serious 
conditions such as Hodgkin’s disease, sarcoidosis, carcinoma, tuberculosis 
and others, as it often does. 

Two of 10 new patients reported on from Kansas City recovered.!*® 
Of the 10, 7 failed to react positively to the histoplasmin skin test. Histo- 
plasmosis must be considered as a possibility in cases in which there is 
roentgenographic evidence of widespread, coarse, parenchymal pulmo- 
nary shadows.15¢ 

Rawson and his associates'!§* emphasize the frequency with which 
histoplasmosis affects the adrenal glands and causes symptoms of acute 
adrenal insufficiency. The glands were involved in about 20 per cent of 
the cases thus far reported, and in 9 instances symptoms of adrenal in- 
sufficiency were present. 

The fear often arises that the application of various skin tests for 
diagnosis may complicate matters by causing specific hypersensitivity. In 
regard to histoplasmin and antigens of other funguses, Howell’s'§*$ study 
justifies the suspicion inasmuch as guinea pigs given intradermal injections 
with undiluted antigens are often sensitized thereby even to the point 
of cross reactions with antigens of different funguses. In another study 
generalized infection seldom developed in Howell’s guinea pigs after 
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intraperitoneal inoculation of the histoplasma organism.'*® The develop- 
ment of specific hypersensitivity of the skin was not related to the size of 
the inoculum, and the fungus could be recovered from the spleen ten 
months later even in animals which remained well.15® 


Ringworm.—Attention is again called!®° to the recent epidemics of 
ringworm of the scalp, epidemic tinea capitis. The disease is commonest 
among poorer classes and is often unrecognized or misdiagnosed. The 
disease should be one which, under the law, must be reported to public 
health offices. Its control depends on early diagnosis and early thorough 
treatment. 

MALARIA 


After fifteen years of search, the preerythrocytic stage of Plasmodium 
vivax was found and described by Shortt.1®! Based on studies on malaria 
in monkeys, biopsy of the liver was performed on a patient seven days 
after infection was brought about by inoculation of sporozoites from in- 
fected mosquitoes. Sections showed plasmodial masses studded with 
chromatin particles like those seen in monkey’s liver. Colonel Shortt was 
awarded the Laveran prize at the Fourth International Congress of 
Tropical Medicine and Malaria for this important discovery. His 
observations were confirmed by Hawking and his group'®? working with 
monkeys. When sporozoites are injected they can be traced for two to 
four hours, but thereafter they disappear and cannot be detected by sub- 
inoculation until after eight days. During this period the parasite in the 
preerythrocytic stage is found in the liver. Excellent illustrations are found 
in the paper. 

Part 2 of the May issue of the Journal of Clinical Investigation con- 
tains twenty-three papers on malaria chiefly devoted to the newer anti- 
malarial drugs. The view that “pamaquin” (“‘plasmochin”) may act as a 
true prophylactic agent in most persons infected with the Southwest 
Pacific strain of vivax malaria was confirmed (Alving). Several other 
compounds were equally effective when given in maximal dosage. The 
compounds apparently act on the parasite in the preerythrocytic stages. 
“Pamaquin” in maximum doses (Berliner) is not able to interrupt the 
erythrocytic schizogonous cycles of vivax and falciparum malaria. Cura- 
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tive effects depend much on the strain of plasmodia dealt with. Penta- 
quine (SN-13,276), a quinoline compound closely related to “pamaquin,” 
was effective in reducing the relapse rate in experimentally infected vol- 
unteers. The curative properties are enhanced by giving quinine at the 
same time, but even the combined drugs failed to prevent relapse in cer- 
tain heavily infected volunteers. The toxicity of pentaquine is too great 
to warrant its use over prolonged periods, but on the basis of equal 
weight it is less toxic than “pamaquin” and has greater curative ability. 
At the Fourth International Congress on Malaria in May 1948 Alving 
announced isopentaquine (SN-13,274) as a safer and more effective drug 
in equal dosage. “Paludrine,” a pyrimidine derivative, is also valuable for 
treating an acute attack of malaria and has little or no toxicity in doses 
much greater than those needed to suppress an attack. According to Earle 
and his co-workers, “paludrine” is the most active suppressive drug for 
vivax malaria ever synthesized. It is less active as a suppressive in falci- 
parum malaria but is of greater value in prophylaxis. Berliner and his 
co-workers describe an effective method for detecting minimal numbers 
of plasmodia in the blood. 

Trichinosis—The problems of preventing trichinosis were discussed 
by a committee.1°* While freezing for a number of days kills trichinas in 
pork, its commercial application is at present unfeasible because of lack of 
facilities and increased cost. Freezing also spoils the appearance of pork. 
If garbage were cooked before being fed to hogs, it would prevent in- 
fection, but cooked swill is said to be less palatable to hogs, and the process 
is expensive and hard to enforce. The committee nevertheless recommends 
the use of cooked garbage for hog feeding, prohibition of sale of pork 
from hogs fed untreated garbage, supervision of meat customarily eaten 
uncooked and education as to the need for cooking pork thoroughly. 

Trichina worms may persist in the human intestine much longer 
than is generally believed. Stryker?®4 reports a fatal case in which living 
gravid female worms were found in the intestine fifty-four days after the 
ingestion of pork. It is obvious that they may persist there even longer. 
This observation gives a clue to the persistence of the disease in certain 
instances wherein the continued release of larvas takes place. 

Hetrazan, a new compound (1-diethylcarbamyl-4-methyl piperazine 
hydrochloride) which also gives promise of success in the treatment of 
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filariasis, reduces the number of adult trichina worms in rats.!°° It may 
be of value in the treatment of human trichinosis. The drug acts on 
Ascaris in the intestine as well. 


Leptospirosis—The disparity of the number of cases of leptospirosis 
or Weil’s disease recognized in this country as compared with European 
countries suggests that the disease is less common here, but it is more 
likely that it is often unrecognized. Seventy-eight cases from the Detroit 
area are listed.1°° In almost all instances previous contact with rats or 
dogs was evident. Poultry handlers are often affected, and in 1 instance 
leptospiras were demonstrated on their work tables. The relationship be- 
tween Leptospira icterohemorrhagia and Leptospira canicola is not clari- 
fied. It seems probable that not only the dog but also the rat may trans- 
mit L. canicola. According to Bernkopf,1®* however, chickens themselves 
may be the source of infection in poultry handlers and others. Chickens 
are susceptible to infection with the bovine strain of leptospiras. 

In patients with a benign form of meningitis leptospirosis as a rule 
would not even be suspected unless the disease were in mind. Buzzard 
and Wylie?®8 point out that meningitis occurs much more often in pa- 
tients with leptospirosis who contract the infection by bathing in polluted 
water. It is presumed that the leptospira enter through the conjunctivas 
and the nasal mucosa. 

RICKETTSIAL DISEASES 


The initial dermal lesion of rickettsialpox, a disease recently dis- 
covered in New York city, except for lesser severity, is similar grossly and 
histologically to the primary lesion of scrub typhus and of Marseilles 
fever.!°° The maculopapular rash of rickettsialpox is histologically simi- 
lar to that of other rickettsial diseases, but the infiltration of cells is much 
greater. Rickettsias have not yet been demonstrated in the skin. Labora- 
tory diagnostic tests available are but time consuming and intricate. Even 
the complement fixation test requires at least 2 specimens of blood taken 
at three or four week intervals if the reaction in the first specimen is 
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negative. Microscopic examination of the eruption is the quickest test but 
of course is not strictly specific. 

Mice and cotton rats which survived infection with Rickettsia orien- 
talis carried the agent in their blood for six hundred and ten days, 
which suggests that rodents may be the natural reservoir of scrub typhus, 
as with other rickettsioses.?°° 

Although only a few patients with typhus*°! were treated, it is be- 
lieved that chloromycetin given orally in divided doses of 35 mg. per kilo- 
gram of body weight may be of value in therapy. 

To discover possible unrecognized Q fever in Texas, complement 
fixation tests were made on the blood of 1,400 meat-packing-house em- 
ployees.*°? Titers of 1:64 were found in 1.2 per cent, 1:32 in 2.2 per 
cent, 1:16 in 5.6 per cent and 1:8 in 8 per cent, which suggests previous 
infection with the agent. Complement-fixing antibodies persisted seven- 
teen months after known attacks. 

Rickettsia burneti, the cause of Q fever, was found in raw milk from 
dairies in southern California where Q fever had been found to be en- 
demic, but persons who contracted the disease rarely used milk from 
these dairies.*°* Drinking infected milk does not account for the trans- 
mission of the disease to the majority of patients. Some other means are 
involved. According to Lennette’s statement at the recent meeting of 
the American Society of Tropical Medicine, sheep and goats may be 
sources of infection. Gsell*°* observed explosive outbreaks in a household 
and in several communities in Switzerland. 

Streptomycin was successful in the treatment of guinea pigs infected 
with Q fever, but no report has been encountered dealing with the use 
of para-aminobenzoic acid.*°® Knowledge of Q fever since its discovery 
in Australia in 1935 is summarized in a review.?°6 
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MISCELLANEOUS 


Periodic Fever.—A curious phenomenon of cyclic recurrences of fever 
and a variety of other signs and symptoms occasionally lasting over thirty 
years was studied by Reimann.*°* In many cases prolonged search failed 
to reveal the cause. The cycles of the episodes varied from one to four 
weeks, and in the intervals the patients were in good health. Theories 
about the cause include various infections, disturbed function of endocrine 
elands, allergic response, psychic phenomena and the response to a funda- 
mental rhythm of life. Cyclic fevers have apparently puzzled physicians 
since the time of Hippocrates.?°§ Studies by Putnam, Boyd and Mead??? 
reveal striking cyclic changes of parasitemia and recrudescences in pa- 
tients inoculated with vivax malaria. In certain patients progressively 
declining parasitemia was marked by unexplained twelve day cycles of 
ecrudescences and in others by sixteen day cycles, generally over a period 
of seventy-two days after infection. Gross?!” in India reports cycles of 
relapses in chronic malaria of about thirty-four days. No explanation is 
forthcoming to account for the twelve and sixteen day cycles early in the 
disease and for the thirty-four day cycles in the chronic phase. Gross be- 
lieves the last to be related to endocrinologic influences and claims to 
have stopped relapses by the administration of testosterone to male pa- 
tients. 


Mononucleosis—Hepatic involvement was present in almost all of 
Evans’ 19 patients with infectious mononucleosis.2:! Evidence was ob- 
tained by chemical tests, by biopsy and at necropsy which was in agree- 
ment with the findings of others. The resemblance of the disease to viral 
hepatitis is recalled. Experimental attempts*!* to transmit the disease to 
volunteers with blood and throat washings from patients were unsuc- 
cessful. 
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Erythema Nodosum.—Of 155 cases of erythema nodosum, 86 per 
cent involved women.?!° About one half of the patients had infections 
of the respiratory tract, and in one half of those in which cultures 
were made hemolytic streptococci were present in the throat. Contrary 
to prevalent ideas, tuberculosis was an uncommon antecedent and 
rheumatic heart disease a rare sequel. Erythema nodosum is probably a 
manifestation of hypersensitivity caused by a variety of infections and 
chemical agents conditioned by local trauma and personal predisposition. 


Reiter's Disease.—This disease continues to baffle observers. An Eng- 
lish physician?14 regards it as the same as abacterial pyuria, since arthral- 
gia occurred in several of his patients with the latter malady. He suggests 
that it may be a venereal disease. Dunham and his co-workers”! culti- 
vated a filtrable virus in embryonated eggs from the urethral and con- 
junctival exudate of a patient which they state caused conjunctivitis when 
inoculated into mice. 


Pleurodynia.—An epidemic of pleurodynia occurred in Boston in the 
late summer of 1947.26 Over 100 patients were studied in the Boston City 
Hospital. Thousands of cases probably occurred, and most no doubt were 
mistaken for cases of pneumonia, influenza, poliomyelitis, mononucleosis, 
meningitis, gastroenteritis and other abdominal disease because of the 
diversity of signs and symptoms. Unnecessary surgical operations may be 
performed. 

Sludged Blood.—Knisely*** proposes the term “sludged blood” for 
the conditions which cause clumping of erythrocytes during many infec- 
tious diseases. The phenomenon may be the same as the well known one 
responsible for the increased sedimentation rate of erythrocytes?!* or may 
result from the shocklike condition described by Moon. The clumping of 
red cells and of bacteria may be brought about by a change in the plasma 
proteins and an alteration of the surface of suspended particles. Sludg- 
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ing may be the effect of these changes. However, it is suggested that 
sludging causes interference with the flow of blood and may thus cause 
symptoms. It has been proposed (Clark), therefore, that attempts be 
made to prevent sludging. Such reasoning appears to be analogous with 
that formerly applied to fever. For many years a rise in the tempera- 
ture was thought to be harmful, and antipyretic drugs were in vogue, but 
general opinion now looks on fever as a defensive mechanism against in- 
fection. Perhaps sludging has a similar teleologic usefulness. All diver- 
sions from the normal do not need “treatment.” 

Agglutination reactions to heterophile tests and bacterial antigens are 
greatly enhanced by using serum as a diluent instead of the usual salt 
solution.?!® The results seem to parallel earlier reports showing the ag- 
glutination-enhancing effect of viscosity brought about in serum by in- 
crease in the amount of globulin or by the addition of gum acacia.*!* 


Antibodies and the Thymus.—To test whether the thymus gland 
might be of importance in making or storing antibodies because of its 
predominantly lymphocytic structure, experiments**° were made on 
thymectomized animals and on control ones. The results were negative; 
the thymus played no demonstrable role in the formation or storage of 
antibodies evoked by the antigens injected. Only slight evidence of for- 
mation of antibodies in the spleen was detected after subcutaneous in- 
jection of antigens; evidence for this was greater after intravenous in- 
jection. The authors infer that the theory that leukocytes are a source of 
antibodies is a recent one, but it was proposed many years ago. 

Fagraeus,?*! from other studies, concludes that “reticuloendothelial 
elements . . . produce antibodies, thereby developing into a type of cell 
with the morphological characteristics of plasma cells.” Antibody produc- 
tion reached its maximum when numerous immature plasma cells were 
present in tissue culture and receded as maturity advanced. Antigens ac- 
cumulated in places in which plasma cells subsequently developed. It 
would seem, as suggested years ago,?*? that different types of cells of the 
reticuloendothelial system all play a role in the formation of proteins of 
the blood and, to that extent, of antibodies as well. 
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The increasing use of frozen food lockers is bringing about more con- 
tact of inexperienced persons with fresh meat in its preparation. Re- 
port??3 of 5 cases of tularemia from pork, 3 of brucellosis from beef and 
2 cases of erysipeloid is made. 

Morton and his associates*** find that certain widely advertised 
organomercurial compounds like “mercurochrome,” “merthiolate” and 
“metaphen” as supplied commercially are not effectively germicidal 
against hemolytic streptococci. They are apparently more toxic for cer- 
tain tissue cells and leukocytes than for bacteria. Their report was 
promptly challenged by proponents of “mercurochrome”?*> and “mer- 
thiolate.”2°° Nevertheless, Morton’s views hold, despite slight differences 
of technic and of criteria used for evaluation. 


223. Palm, J. M.: Hazards of Butchering, J. Indiana M. A. 40: 1154-1156 
(Nov.) 1947. 

224. Morton, H. E.; North, L. L., and Engley, F. B.: ‘The Bacteriostatic 
and Bactericidal Actions of Some Mercurial Compounds on Hemolytic Strepto- 
cocci, J.A.M.A. 136:36-41 (Jan. 3) 1948. 

225. Brewer, J. H.: Reduction of Infectivity of Certain Pathogenic Bacteria 
by ‘“Mercurochrome,” J.A.M.A. 137:858-861 (July 3) 1948. 

226. Powell, H. M.: Antibacterial Action of “Merthiolate” Against Hemoly- 
tic Streptococci, J.A.M.A. 137:862-864 (July 3) 1948. 








Book Reviews 


Ocular Therapeutics. By Wm. J. Harrison, M.D. Price, $3.50. Pp. 112. Spring- 
field, Ill.: Charles C Thomas, Publisher, 1947. 


Here is a concise list of medicaments used in modern ophthalmology. The 
materials are classified under various headings such as miotics and astringents. 
Description, properties, uses and directions are listed in a systematic manner. 
The discussions seem up to date, and this little manual should be useful for 
quick reference. 


Advances in Internal Medicine. Edited by Wm. Dock and I. Snapper. Vol- 
ume 2. Price, $9.50. Pp. 642. New York: Interscience Publishers, Inc., 1947. 


The second volume of this series contains sections on electrocardiography, 
circulatory failure, angiocardiography and angiography, surgical treatment of 
hypertension, surgical treatment of tumors and chronic inflammation of the 
lung, insecticides, physiologic and medical aspects of aviation and deep-sea 
diving, penicillin in subacute bacterial endocarditis and other infections, Rhesus 
antigen, pernicious anemia and other megaloblastic anemias, nutritional require- 
ments in disease and nutritional diseases in the Orient. 

The section on electrocardiography is excellent in presentation and illustra- 
tion. Since there is no other readily available source of all the material presented, 
this volume becomes more valuable. In the section on circulatory failure the 
authors’ concepts are presented. Numerous charts add to the clarity of the pres- 
entation. Some of the ideas are controversial. 

In the section on angiocardiography the method and clinical applications 
of contrast visualizations are discussed. The illustrations are well chosen and as 
a whole are well reproduced. The accompanying diagrams add clarity to the few 
plates which lack contrast. 

The surgical treatment of hypertension is reviewed from the standpoint of 
anatomy of the sympathetic nervous system, purpose, indications and contraindi- 
cations and evaluation of results of sympathectomy. The various operative pro- 
cedures are compared. 

The surgical approach to bronchial adenoma, bronchogenic carcinoma, 
tuberculosis, bronchiectasis and lung abscess is briefly reviewed. 

The effectiveness, the methods of application and the toxicity of various 
insecticides are presented. The greater part of the section is devoted to a dis- 
cussion of DDT (dichlorodiphenyltrichloroethane). 

The two sections on the use of penicillin present concise information on the 
assay, use, indications, dosage and methods of administration of penicillin. The 
material presented and an extensive bibliography make these sections extremely 
valuable. 

Although the reviewer would like to have included other “advances” in 
internal medicine, this volume is recommended. 
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Diseases Transmitted from Animals to Man. By Thomas G. Hull, M.D. Third 
edition. Price. $10.50. Pp. 571. Springfield, Ill.: Charles C Thomas, Pub- 
lisher, 1947. 


This well known text has been revised extensively since the last edition, and 
new material has been added consisting of chapters on scrub typhus, Q fever, 
jungle yellow fever, lymphocytic choriomeningitis and certain other unusual dis- 
eases. Like all texts made up of chapters by different authors, the method of 
presentation of material varies widely, and the viewpoint is equally varied. As an 
illustration of this, one notes that although the relationship of hoof-and-mouth 
disease, contagious ecthyma of sheep and some of the fungi of animals to dis- 
eases of man certainly are questionable, these are given prominent attention 
whereas malaria, transmitted by animals (mosquitoes), receives a bare sentence. 
The statement that dogs and wild rodents act as reservoirs for Leishmania 
donovani and “probably constitute important sources for infection” would require 
considerable documentation before it could be accepted as fact. The method by 
which Salmonella infections are transmitted from animals to man is not elucidated, 
and these infections are not at all comparable tc the diseases commonly con- 
sidered as transmitted from animals to man. In the case of scarlet fever, one may 
with propriety ask if the disease is not one transmitted from man to animals 
rather than the other way around. There appears to be no reason for giving space 
to coccidioidomycosis, since the author himself reveals the fact that it is not 
transmitted from animals to man. 


Trichomonas Vaginalis and Trichomoniasis. By Ray E. Trussell, M.D., with 
an Introduction by E. D. Plass, M.D. Price, $6. Pp. 288. Springfield, Ill.: 
Charles C Thomas, Publisher, 1947. 


Although the subject of the trichomonas organism would on first thought 
hardly seem to justify a whole book, it certainly is useful to find between two 
covers all that is known to date about the biology and the disease-producing 
capacities of this interesting flagellate. The author has assembled a bibliography 
of 1,586 titles, and there is a critical discussion of over one hundred agents 
which have been claimed to be of value in Trichomonas vaginalis infections. 


Kompendium der parasitischen Wurmer im Menschen. By Hans A. Kreis, 
M.D. Pp. 133, with 70 illustrations. Basel, Switzerland: Benno Schwabe & 
Co., 1947. Distributor in United States, Grune & Stratton, Inc., New York. 


This little book makes no claim to originality. The author states that there 
is no similar compendium in the German language, and he has compiled this 
manual from a variety of sources. Points of note are the excellent illustrations, 
the key table to the identification of parasites and ova and the good paper and 
print. The book should have a wide use in countries in which German is spoken. 
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